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Three Times as Many Shafts per Day on th 
No. 4 Universal Turret Screw Machine 


Heretofore the best time recorded for machining this pinion shaft on a turret lathe without 
carriage has been 30 minutes each or 20 per day. 





But when transferred to the No. 4 with its instantly changeable simultaneous turret-and-carrig 
operation the time was reduced to 10 minutes each or 60 per day. 


Such achievements are common occurrences where any W. & S. machines are in use. On 





the 3-A Hollow Hexagon Turret Lathe Gnome type engine cylinders—previously a 35- é 
hour job—have been produced in 2 hours and 47 minutes from 47 lb. forgings. Again on 
the 3-A a 2134” solenoid plunger previously made on engine lathes at the rate of 2 per day ih. 
were made in 35 minutes each. On the 2-A a 173%” cast iron sleeve—a job they said was 
impossible on a turret lathe—was made in 30 minutes against its previous time of 2 hours 
on an engine lathe. Hundreds of other time-saving instances await the inquiry of those 
interested in meeting emergency demands for record-breaking quick production. rc 
Because of their close working and extraordinary accuracy no less than their unprecedent 
speed all W. & S. machines are unquestionably the most economical installation for airplay J 
€ 
plants. 
Inquiries will be promptly answered, by mail or ¢ 


n person, if you will send blueprints with 
rough and finished samples to our nearest office. 











While the 4’, %" and %"’ diame 
are being turned and threaded by! 
hexagon turret, the 1’, 1%” 
1-7/16" diameters are being tw 
by the square turret on the ca 


THE 
WARNER 
& SWASEY 
COMPANY 


CLEVELAND, OHIO, 
U.S.A. 


TURRET LATHES—TURK 
SCREW MACHINES— 
BRASS WORKING 
MACHINE TOOLS 


NEW YORK Office—Singer Bids 
Detroit Office—Ford Bldg. 
Boston Office—Oliver Bldg. 
Buffalo Office—Iroquois Bldg. 


Chicago Office and Showroor 
622 Washington Blvd. 
























FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. Allied Machinery 
pany, Paris and Turin. Van Rietschoten & Houwens, Rotterdam. Yamatake & Co., Tokio. Benson Brothers, Sydney and Melbourné 
Asher Smith, Sydney. A. R. Williams Machinery Co., Ltd., Toronto, St. John, Winnipeg and Vancouver. Williams & Wilson, Ltd., M@ 
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HALL-SCOTT MOTOR CAR CO. 


CROCKER BUILDING, SAN FRANCISCO, CALIFORNIA 
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210 HORSE POWER 


Weight 508 Pounds 2;, Pounds per Horse Power 


MODEL 5A-4, 


Thermostatic Water Temperature Control 
Automatic Altitude Compensator for Carburetor 
Double Magneto Ignition 
Slow Speed Propeller 
Semi-Dry Sump Lubrication 


Proved by thousands of miles of cross country 
flying in America’s foremost Airplanes 

































e 
B. F. STURTEVANT COMPANY 
Hyde Park, Boston, Massachusetts 
Member of the Aircraft Manufacturers’ Association, Inc. 
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Factories, Plainfield, N. J., Elizabeth, N. J. 
Executive offices, Woolworth Bldg. 
New York City 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 





Sole Licensees for the United States for the Dunne Patents 
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-L‘W-F-ENGINEERING-COMPANY: 


COLLEGE POINT, N. Y. 
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Airplane Propeller Specialists 


Ac 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 


Inquiries solicited. 


A high percentage of the 
latest and most successful 
war machines on the various 





fronts are equipped with 
LANG PROPELLERS. 








AIA 





EAA i 


Lang Propeller Company of America, Inc. 
New York Office ae :: Room 419, 30 East 42d Street | 
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Sterling 


SUNBEAM 


12-Cylinder Airplane Engine 


4 It is a recognized fact that the suceiehil airplane engine | ; 
must be constructed of the finest materials-obtainable. 


The Sterling Engine Company selected Magnalite pistons 
as standard after long exhaustive experiments and. tests. The 
majority of American Airplane engine manufacturers have ~~ 
made a similar selection. 





A special booklet on piston design will be ela mailed , 
upon request. 


|| = WALKER M. LEVETT COMPANY — 
417-419-421 East 23d Street New York 


SOLE MANUFACTURERS 


Magnalite Pistons 
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RADIATORS 


Livingston 
Aeronautical 
Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 


LIVINGSTON RADIATOR & 
MFG. CO. 
ESTABLISHED 1903 
75th Street and Amsterdam Ave, 
New York City 
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———————— 
——— 
a 
} 
DISTANCE TYPE 
: For aeroplanes, tractors, stationary engines and motor boats. 
; BETTER BECAUSE— 
‘ FIRST, it registers the full scale of 32° to 212°. This THIRD, smooth, unbroken, non-vibrating movement of 
is important. (Others from 100° to 212° only.) the hand. (Others are unreadable under vibrations). 
# SECOND, no gears, direct movement of the pointer. FOURTH, remains accurate up to 25,000 feet altitude. 
. (All others built with an unreliable 15 to 1 gear (Others read 5 to 19 degrees inaccurate). 
4 movement). FIFTH, weight with 12 feet of tubing only 12 ounces. 
There Is Only One Reliable Motor Heat Indicator. The Name “ Boyce” Is Your Guarantee. 
b. 
" May we ask you to compare this instrument with others before ordering 
your requirements? Don’t pay more for a less reliable instrument. 
SPECIFY THE BOYCE MOTO-METER DISTANCE TYPE 
THE MOTO-METER CO., Inc., Long Island City, New York 
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‘‘Somewhere in the Rogers Shops’ 


where thousands of wood parts for use in Airplane construction are 
handled every day. 


Two Methods of Measuring a Wing Rib Cap Strip, 
the old Two Foot Rule way and the modern Rogers way. 


The Rogers method of measuring with a Rogers Fig. 13 Double 
Ended Limit Gauge ground accurate to .0001 of an inch with a 
tolerance limit of plus or minus 1/64’’, is shown on the right. This 
is the limit of accuracy called for on this particular job. 


Rogers Accuracy Has Been the Foundation of Rogers Success 


ROGERS CONSTRUCTION COMPANY, AIRCRAFT PAR'IS 
GLOUCESTER CITY, NEW JERSEY 
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there’s No Gauge Like A Rogers For 
Accurate Measurement 
Of Duplicate Parts 














STANDARD IN THE SHOPS 
OF THE WORLD SINCE THE 
CIVIL WAR 
1865 1918 


THE JOHN M. ROGERS WORKS, MEASURING APPLIANCES 
GLOUCESTER CITY, NEW JERSEY 
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WM. HARLAND @ SON 


ESTABLISHED 1791 

















HARLAND’S VARNISH 


has been the Standard 
of Quality from the old 
coach days, through 














INIA Tey) 


ae Mn | the automobile period, 
to the airplane of today 





HARLAND’S VARNISH 








has been “over the top” 
in Francefor morethan 
three years on Allied 
airplanes—British, 
French and Italian 





WM. HARLAND 
& SON 


MERTON, ENGLAND 
TORONTO, CANADA 
BUFFALO,N.Y. § ! 
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are the most efficient ball bearings for aeroplane requirements because this 
type of ball bearing is designed to take combinations of radial and thrust 
loads. 


They also carry heavier loads, because our peculiar method of assembling 
permits filling the races full of balls—without cutting a filling slot in the 
shoulder of the race. 


Another reason for the large capacity of GURNEY BALL BEARINGS is 
the high accuracy of the race contours, which is made possible by the use 
of special machinery developed by Mr. Gurney. 


Our Engineering Service Department 
is at your disposal, Write us. 


GURNEY BALL: BEARING CO., Jamestown, N. Y. 


Conrad Patent Licensee 
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/ AVIATOR GOGGLES 


RESISTAL Goggles always protect the eyes of the aviator, whereas 
the slightest shock will shatter any ordinary glass goggles, with 


extreme danger to the aviator’s eyes. 


It is, therefore, not safe to fly with any goggle now that RESISTAL 
LENSES give absolute protection. Wear the only Goggle that 
will protect when you need real protection. 


RESISTAL GOGGLES ARE SAFE 
BECAUSE THEY ARE NONSHATTERABLE 


The Navy Department also has adopted RESISTAL 
for aviator’s goggles and masks. 

In addition to the Army standard frame RESISTAL 
is now made in a variety of frames for aviator’s 


goggles and masks. Naval and military pilots insis 
upon RESISTAL go 


STRAUSS & BUEGELEISEN 


Goggle Manufacturers 


37 Warren Street New York City 
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CRANKSHAFT 
QUALITY 


Stands out as the one 
requirement today of 


the builder of 


AIRCRAFT and 
HIGH DUTY 
ENGINES 


Experience only can 
produce a product to 
equal these demands. 


Wyman-Gordon 
Company for many 
years, in their Re- 
search, as well as 
their Manufacturing 
Departments, have 
been _ developing 
along the lines that 
make them _ today 
able, without experi- 
ment, to supply 
crankshafts of 


UNQUESTIONED 
RELIABILITY 


Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 


Behind this perfect 
product is a perfect 
service. 


Prompt attention 
to all orders and 
deliveries without 
delay. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 








“Usco” 
NUMBER 72 


THE STANDARD 
KITE BALLOON Faprric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 





STRONG 
Gas-TIGHT 
NeuTRAL, INvisIBLE CoLor 
Witustanps ALL WEATHER 


ConDITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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The Sperry Gyroscope Company 
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3—NEW INSTRUMENTS—3 
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The outcome of careful experiments by experienced aeronautic 
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teen UR facilities at Miami, Florida, 
eS and at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 

This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 


In 
caL E 
ous fe 
this tl 
floats, 
that e 
minor 


Students will be accepted in order of en- 
rollment. 


Hundreds of Curtiss trained men are flying 
and teaching today in the United States 
Army and United States Navy and abroad. 





For ful] information wire or apply 
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Curtiss’ Aviation School, 
Miami, Florida 
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Atlantic Coast Aeronautical Station, 
Newport News, Va. 
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Seaplane Float Construction 
By Charles G. MacGregor 


Cur-iss Acreplane and Motor Corp. 


In the Mareh 15, 1917, issue of AVIATION AND AERONAUTI- 
caL ENGINEERING, an article by the writer dealt with the vari- 
ous forms of seaplane floats and their duties. To supplement 
this the following article will describe the construction of these 
floats, without going into the details too deeply, for the reason 
that each designer and builder has his own ideas as to how the 
minor points should be constructed. The following methods, 


HOGGING. 


the two ends of the float, with the middle in the trough of 
the wave. In this condition the middle of the float will tend 
to droop relatively to the ends. This bending is termed “ Sag- 
ging” (Fig. 1-C), and when in this condition the float can 
be likened to a beam supported at the ends and weighted in 
the middle (Fig. 1-D). Under these circumstances the lower 
members of the structure of the float, such as the keel, keelson, 
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Fig. 1. STRAINS ON THE FLOAT 


however, have been found to be most practicable, and most of 
this construction has been accepted by the United States and 
other governments : 
Strains on the Float in a Seaway 

Longitudinal Strains —When a seaplane passes from calm 
water into a seaway, the float or floats are subjected to cer- 
tam strains due to the action of the waves. Suppose the 
loat is headed end on to a series of waves whose lengths from 
crest to crest, or from trough to trough, equal the length of 
the float, then these strains reach their maximum. 

_Let us conzider the two extremes under the above condi- 
tions 

(1) Suppose the float is supported in the middle on a wave 
‘est and the ends unsupported by being in the trough; the 
Couscyuence is, the ends will tend to droop relatively to the 
middle. This bending of the float is termed “ Hogging” (Fig. 
1A,. This condition, though only momentary, is comparable 
toa beam supported in the middle and weighted on the ends 
(fig. 1-B). Under these cireumstances the upper members 
of the structure of the float, such as the deck stringers, plank- 
ing, ete., are in tension, and the lower members are in com- 
pression. 

(2) Now let us consider the opposite extreme. As the 
Waves travel along they reach a position where they support 


chine stringers, planking, ete., are in tension and the upper 
members are’ in compression. 

Transverse Strains.—There are other strains tending to alter 
the transverse form of the float caused (1), by the seaplane 
rolling heavily; (2), by the seaplane making a skidding land- 
ing on the water, and (3), by the float being buried under a 
wave. : 

Take a square frame jointed at the corners (Fig. 1-E), 
and move it back and forward after the manner of a ship 
rolling (Fig. 1-F). The frame will distort, but will not break 
at the corners. This distortion is found in the float structure 
at the deck edge and chine corners (Fig. 1-G). Therefore, 
the construction at these points must be made very strong. 
The transverse bulkheads are most effective in preventing this 
racking. 

The forward end of the float is subjected to severe blows 
from the waves, which tend to foree the planking inward. 
This bending is termed “ panting” and is taken eare of by 
special stiffening, either by stringers or by transverse floors. 
Similarly the sides tend to work out and in, and the deck to 
sag by the weight of the water when buried in a wave (Fig. 
1-H). The frames, floors and stringers resist this action and 
are therefore made sufficiently strong and are not spaced 
too far apart. 
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Construction 


The construction of these floats must from the very nature 
of their work be very strong, and most important of all the 
lumber used must be of the very best that can be obtained, 
because each and every piece has to do its work almost to 
the limit of its strength; at the same time not a single ounce 
must be carried that is not absolutely required. Undoubtedly 
the quality and nature of the wood used in their construction 
at the present time leaves much to be desired. The builder 
is severely handicapped by being unable generally to get the 
most suitable wood. That obtained is often poor in quality, 
kiln-dried and improperly seasoned; delivery is uncertain, 
added to which the cost makes the purchase of the best almost 
prohibitive. 

In the selection of lumber the greatest care is exercised as 
so much depends on the quality and strength of every part 
of each piece to do its allotted work under the most severe 
conditions. Lumber with knots and sap is never used, and 
great care is taken to see that none of the material is checked 
or has a twisted grain. These are probably the most im- 
portant defects looked for. 

As there are two distinct forms of floats, it will be better 
to refer to them separately because of the differences in their 
construction. The flat side and flat deck float is known as a 
“Flatback,” and the rounded topside float is known as a 
“Roundback.” There are, of course, many similarities in 
their construction, such as the keel, keelsons, stringers, ete. 
The principal difference in their construction is in the method 
of framing. Framing is the first step in the construction, 
consisting of the keel, keelsons, chine stringers, deck stringers, 
frames, floors and bulkheads; in short, it is the skeleton of 
the float before it is planked and covered. 

For convenience in framing and planking, boats of the 
type of canoes, launches and small sailboats are built upside 
down, and the larger boats are built right side up. Generally 
the floats are built in two operations, first right side up, and 
when fully framed on the bottom and fully framed and 
planked on the topsides, they are turned over on their backs 
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3UILDING MoULD 


Fic. 2. 
to finish the bottom planking. This method is found to be 
most convenient as the whole structure is very rigid when it 
is loosened from the building mould, and there is little chance 
of the float changing shape. 

Keel Mould.—tThis is the first erection in the 
building, and though not a part of the float it is nevertheless 
very important, as the whole hull is built on top of this, and 
great accuracy is necessary in getting it correct at first, be- 
cause any mistakes made at this stage of the building will 
prove to be very costly if discovered after the framing is 
well advanced. The mould of the keel is usually built of 
Ye-in. pine boards, with the upper edge cut to the form of 
the keel line. This is supported above the floor by uprights 
at a suitable height for working, and is supported trans- 
versely by braces nailed to the sides at their upper ends and 
to the floor at their lower ends. A simple form of building 
mould is illustrated in Fig. 2. 

Keel.—When a boat is being built the first part of the 
structure to be laid on the keel blocks is the keel. This 
member is, broadly speaking, the backbone of the whole struc- 
ture. The function of the keel is to assist in the stiffening 
of the hull longitudinally. Such is the case with the seaplane 
floats, although in some of the later ones the keel has been 
dispensed with entirely, and a center keelson used in its stead. 
Then again the keel and the keelson are used in conjunction 
as will be shown later on. When the seaplane is resting on the 
beach or deck of a ship, the weight of the whole machine is 
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sometimes on the keel alone; one can, therefore, readily yp. 





derstand that this particular member must be very strong, 
indeed. 
Several forms of keels are shown in Fig. 3. In A, B, anj 


E, the under surfaces are rabbeted to receive the bottom plank. 
ing edges. The bottom planking is nearly always built double 
skin, and sometimes two rabbets are cut in the keel, one for 
the inner skin and one for the outer skin, as shown in 4 
In B the keel is rabbeted for the inner skin only, the onte 
one running down and butting at the center line, or runpj 
across from chine to chine without a break at the keel. ( anj 
D are inside the planking, the underside being beveled to th 
form. The upper surface of C is cut out for the lower 

of the keelson and the edges are chamfered. D is not nga 
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Fic. 3. Kee Sections 

with the center keelson. E is single rabbeted for both skins, th 
under surface projecting below the bottom planking from 
'o to %-in., thereby taking the place of the false keel. This 
is strong but not very good practice on account of the wea 
on this part of the float unless it is proteeted by a strip of 
brass serew fastened to the under surface. The keel is made 
in one continuous piece from stem to stern. In faet al 
stringers and planking used in the construction of thes 
floats are each made in one continuous length when possible; 
as every piece is cut down to the minimum size to redue 
weight, the addition of every butt, scarf -and joint means th 
addition of weak points, more work and more weight. 

The keel is fastened temporarily and firmly to the ked 
mould by means of wood cleats which grip the upper edge 
of the keel and are screw fastened to the mould. 

The materials used in the keel construction are white oak, 
ash, Canadian rock elm and mahogany. The two former ar 
the most suited to this work; they are strong and will stani 
steam bending very well. Elm is very troublesome to wot 
and most difficult to keep in shape, it twists and warps # 
much. Mahogany is satisfactory for keels with easy curvé 
where no steam bending is required. 

Scarfs.—Before proceeding any further with the constrt 
tion we will look into the manner of making these joints @ 
searfs most commonly used in float construction. 

Sometimes it is almost impossible to obtain certain lengths 
of lumber for planking or stringers; or it frequently happei 
that there is so much curvature in say a keelson, that to g# 
it out of one piece would be well nigh impossible on accou 
of the great width of board necessary, or on account of fit 
cross grain at the ends. To overcome these difficulties it® 
necessary to make this particular part in two pieces. 
joint of these two pieces is called a “searf.” Of these thet 
are many varieties, but it is necessary here to mention 0B} 
a few of those most commonly us@d&k ia this elass of wa 
These are illustrated in Fig. 4. 

The fastenings are copper tacks, rivets and burrs, 
Where they come close together they 









brass wood screws. 
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kept out of the same line of grain by staggering. This is 
necessary to avoid, where possible, the splitting of the wood. 

A illustrates the short lap scarf, used mostly on planking. 
This is better made close to a frame, so that the frame can 
be used as part of the backing. The back block is riveted to 
the frame side, and the ends project over about 14 in. so 
as to bear on the plank above and below the plank being 
searfed. The forward edge of the after piece of the plank 
is always on the inside. The reason for this is that were it 


A. 


\/\ Frame 
Back BuoeK riveETEo To Frame 
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fastening. B shows another method of joining plank ends. 
It is quite satisfactory though not so light as A. This is a 
square butt joint, backed by a slightly wider butt block than 
in A, wide enough on one side to take two rows of fastenings. 
C is a method adopted in scarfing keelsons, ete., where the 
pieces being scarfed are not less than 1% in. thick. The end 
of each piece is square as in A. D is used in scarfing string- 
ers, ete. The two surfaces are joggled over each other, so 
that when they are riveted together and come under tension, 
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Fic. 4. Scarrs AND PLANK Enp Joints 


made with this edge outside, the rush of the water along the 
planking would get under and rip the whole plank out, if it 
projected a little above the surface of the planking. This 
edge is cut to a sharp edge and is covered by the backing 
block. The edge of the front portion is cut off square to not 
less than 1/16-in. and not more than one-fourth of the thick- 
hess of the planking. Screws are the best fastenings for this 
scarf because the planking at this point is very thin, and 
there Js plenty of thickness behind into which the serews can 
be driven to secure a good hold. The surfaces are well cov- 
ered with glue or varnish where they come in contact before 


they will hold, or “hook,” and not slip. This relieves -the 
fastenings from shear. In a case where the fastenings are not 
liable to come under shear, the plain scarf is sufficient, similar 
to C. It is sometimes advisable to searf the pieces on edge, 
such as is done in wide stringers and keelsons. £ illustrates 
this method. Slipping is prevented either by the means 
adopted in D, or by the use of a dowel pin. This pin is 
made of hardwood, is glued into one piece and tightly driven 
into a hole drilled in the other piece. The pieces are clamped 
and screw fastened and the ends and middle are strapped 
with light sheet copper. The heads of the nails securing the 








752 


soldered, to prevent 


copper are 
working loose. 


In laminated construction the 
searf is arranged irrespective of 
the grain. Care is taken to arrange 
the scarf, or butt, so that it does 
not all come within one frame space. 
F shows how this is accomplished. 
The butt block or strap is of the 
same thickness and material as the 
planking and is riveted to it. Tape 
and glue are laid between to ensure 
water-tightness. The edges of the 
planking where it butts are beveled 
to a slight angle instead of being 
made square. 

Keelson.—The duty of this part 
is to assist the keel in stiffening 
the float longitudinally, and to 
strengthen the bottom to enable it 
to withstand the terrific impacts 
and pressure of the water. Some- 
times only one center keelson is 
necessary, and then again one, two 
and even three side keelsons are 
used on each side of the keel or 
keelson between it and the chines 
(Fig. 5). The number used de- 
pends on the width of the bottom. 
The keelson is usually built of a 
thin board set up on its edge, the 
lower edge notched over the floors, 
and lightened by cutting holes or 
panels on each side between each 
floor (Figs. 5 and 6). The lower 
edge butting against the planking 
is held there by the wood screw 
plank fastenings. The upper edge 
is sometimes stiffened transversely 
by the addition of a cap strip. This 
piece is not necessary, provided the 
keelson is fairly thick, or if the un- 
supported span of the upper edge 
does not exceed 24 in. Sometimes 
stringers are used run along the 
inside of the bottom planking (Fig. 
7). The keelsons are usually fitted 
after the bottom floors or frame- 
work are set up over the keel. 


Where no keel is used, and the 
bottom planking runs across from 
chine to chine uninterruptedly, 
without any break at the center- 
line, the planking is screw fastened 
to the center keelson. When made 
thin and deep the following are 
used: white pine, white cedar, bass- 
wood, spruce, Port Orford cedar, 
yellow pine; when used as a 
stringer against the inside of the 
planking these are used: ash, white 
oak, mahogany, elm. 

Floors.—The name given to this 
particular part of a boat is very 
confusing to one not familiar with 
boat or ship construction. These 
have nothing to do with decking or 
flooring directly, particularly so in 
the case of these floats. They are 
the cross frames or ribs of the bot- 
tom structure. Their duty is to as- 
sist the bulkheads in stiffening the 
bottom transversely. Each floor is 
made by either steam-bending it 
to form (Fig. 6), or by cutting it 
out of a solid piece to the desired 
form (Fig. 7). When cut out of 
the flat board they can be lightened 
by holes, and between these holes 
checking strips are glued and nailed 
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on each side (Fig. 8). These are necessary to prevent the 
wood from checking or splitting between the holes, which 
would undoubtedly happen when the wood dried out. Cap 
strips are sometimes fastened to the lower edge of the solid 
foors if made of pine or other soft wood (Fig. 8). This 
prevents splitting or checking of the floor and makes some- 
thing firm into which to serew the plank fastenings. These 
cap strips are also used where an extension of the bottom 
is required by the side fins (Fig. 8). This illustration also 
shows the laminated floor construction. The upper edge has 
a stiffener fastened on with screws; the lower edge has a 
strip of ash or oak attached, to which the bottom planking 
is fastened, with the ends fastened to the side frames and 
chine stringers. A short vertical stiffener is fixed at the cen- 
ter line between the keel and the cross stiffener on the upper 
edge. The extremities are cut higher so as to form knees at 
the chines. The side frames are attached to these with hollow 
brass tubular rivets. 

The materials used in floor construction are oak, ash, ma 
hogany, Spanish cedar, white pine, spruce, Port Orford cedar, 
and sometimes basswood. Laminated wood is made in sheets 
of the following: alder, birch and Spanish cedar. 

Stem.—This part of a boat is generally a vertical member, 
but in most of the floats built in this country it is a distinet 
departure from this type. It is just a continuation of the 
ehine or deck stringers bent around to the desired curvature 
(Fig. 5); or it may take the form_of a wood block, rabbeted 
for the planking ends, and into which the stringer ends are 
notehed and fastened, reinforced in the corners by oak knees 
(Fig. 6). An additional piece is attached to the bent stem 
inside for the towing fittings. In the vertical stem construc- 
tion (Fig. 7) the keel is continued right up to the deck, and 
riveted to the deck stringers with a breasthook or knee 
between. 

The materials used in their construction are white oak, ash, 
Canadian rock elm for steam bending, and yellow pine and 
mahogany for the solid stem. 

Sternpost.—These are similar to the stems in construction 
and material. Oak knees are used to brace the corners. Occa- 
sionally a transom or flat board stern is used by some builders 
(Fig. 7). This type of stern increases wind resistance and 
is not so light in construction as when the planking runs 
down to the sternpost without a break. The same applies to 
the stern illustrated in Fig. 7. An advantage claimed for 
the transom stern is that should the seaplane be afloat and 
drifting sternwards with the wind without having the sea 
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anchor out, the water is not so liable to climb aboard, ang 
thus tend to tip the machine over on its back. 

Chine Stringers.—The chine is the name given to the sharp 
corner at the junction of the bottom and sides of the float 
Along this edge a stringer is run to support the edges of the 






































Fig. 9. CHINE STRINGER SECTIONS 


side and bottom planking. This is called the chine stringer, 
and is made in various forms, the commonest of which ar 
illustrated in Fig. 9. A is the simplest, but the plank edge 
are only protected by a thin copper strip. By cutting 4 
rabbet as shown in the remainder of the sections, the cot 
struction is improved, although it is more costly and trouble 
some to make. A double rabbet as in B is not essential whe 
the planking is so thin, so that it is seldom used in float con- 
struction. These stringers run in one piece along the sides to 
the stem and sternpost, and where a bent stem or sternpos 
is used, they are scarfed together just about where the 
straight of the sides ends, as shown on construction plan (Fig. 
5). OC shows the simple single rabetted chine stringer and D 
shows the built-up type. The inner portion is bevelled for the 
plank landing, and the outer piece is riveted to it between 
the plank edges. Should the chine get cut up by rubbing of 
striking any objects, this can easily be mended by moving this 
piece without’ disturbing the planking. EF is a type of chine 
used in some roundbacks. It is deep and bevelled on the 
inside so that the frame heels can be riveted thereto. F' shows 
another type of chine stringer made specially deep to whieh 
the main struts are attached; the frame heels are riveted to the 
outer side between it and the planking. This is difficult t 
build, but’is very efficient in service. Limber or drain hole 
are cut between each frame so that water cannot lodge @ 
the pockets formed between them. 
(To be continued) 
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Computation of Airplane Climb’ 


The altitude, at any time, of an airplane climbing at its 
maximum possible rate, is very nearly represented by a mathe- 
matical law similar to that for the rise of electric current 
in an inductive cireuit. Thus if h be the altitude at a time, 
t and H the “ceiling” of the machine, we have the relation 


h=H(1—e ' 7) (1) 


where ¢ is the base of the natural or Napierian logarithms and 
T is a time, which, by analogy with the electrical case, may be 
ealled the “time constant” of the climb, being the time re- 
t 

quired by the altitude to become 1 = 7 or .632 of its final value, 
ie. for the airplane to rise to a height equal to 0.632 of its 
ceiling.t Except that h and H and also ¢ and T must be meas- 
ured in the same units of height and time respectively, there 
is no restriction in this formula on the actual units used. 

This being the case, it is possible to find expressions for the 
rate of climb at any time and at any altitude, and also an ex- 
pression for the ceiling of the machine, which latter is quite 
simple. We will first show how to obtain such expressions 

m the equation already given, and afterward will give the 
TO : { , , oe 5 
application of these to a practical case. 

The rate of climb is obtained by differentiating h with re- 
spect to ¢, and is 

t 
7 7 
Ce () 
dt 7 
which is an equation giving the rate of climb in terms of the 
time, the ceiling, and the time constant. 
t 

By eliminating the exponential e 7 from equations (1) 
and (2), we obtain an equation giving the rate of climb in 
terms of the altitude, the ceiling, and the time constant. This 

be b] 5) 
equation 1s 





*From Flight (London):. 
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and shows that rate of climb plotted against altitude in a 
straight line. If we call rate of climb r we have 





rT = H—h 

h r 

Re =] 3 
"7 H + H/T (3) 


which equation shows that when r is plotted against h, the in- 
tercept (H) of the straight line on the altitude axis is the 
ceiling of the machine (where rate of climb r=o) and the 


intercept (+) on the rate of climb axis is the initial rate of 














+ The time required to rise to the ceiling is mathematically infinite. climb, (i. e., rate of climb when h = 0). 
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The simple expression for the ceiling of a machine is ob- 
tained as follows: 

After any time ¢ from the start let the observed altitude 
of the airplane be h,, and after a time 2¢ let it be h,. Then 


we have t 
h=H(1—e 7) 
n—H(1—e"?) 


t 
Let us write X for the exponential e 7 for convenience, 
then : 
h, =H (1—X) 
h, = H (1—xX’) 


h, 
whence by division = =1+ X 
d, 
but si De ies Pion Ml 
ut since — — J 
H 
A, _4 
- « 
h, 
and H 
h, 
9 2 
- h 


which gives the ceiling of the machine in terms of the altitude 
h, at time ¢ and the altitude h, at time 2¢. (Note that ¢ may 
be any time whatever during the climb.) So all we require, 
to calculate the ceiling of a machine, is the altitude after 
any time, and the altitude after double that time. 

We will now illustrate the foregoing analysis by a prac- 
tical example. Observations of a certain airplane on a 
climb test showed the altitude to be related to the time after 
start according to the following table: 

Time (minutes)— 

0 2.5 5.0 7.5 
Altitude (feet)— 

0 3300 6150 8730 10760 12610 14190 15530 16650 17600 

The ceiling of the machine may be calculated right away 
taking h, as 10760 ft. after 10 minutes and h, as 16650 ft. after 
20 minutes. We have 

H — ___.10760 
16650 
“~~ 10760 
10760 
= oe” 23,770 feet 

We may next calculate 7, the time constant. The value 
of the exponential (which we called X for short) is (when 
t=10 minutes) 


10.0 12.5 15.0 17.5 20.0 22.5 





: h righ 
A= -~—] = °5474. 
h, 
0 
hence — = = log e *5474 
= 2-3026 log,, -5474. 
10 itis : 
whence T = = 16°60 minutes. 


2-3026 X -2617 
The initial rate of climb 





ceiling 23770 
~ time constant 16 60 
1432 feet per minute. 


Having calculated the constants of the climb, we may now 
write down the equations for the altitude at any time, the 
rate of climb at any time, and the rate of climb at any auti- 


tude. They are respectively :— ; 
h=23770(1—e — 166°) 
t 
r=1432e ‘*°% 
23770 h 
and r= —- — 
16-60 


From the first two equations the altitude and rate of climb 
at any time ¢ are calculable and the figures for the altitude 
are found to agree closely with the table already given, so 
far as this table goes. We give below a table calculated from 
these two equations, also a table showing rate of climb at 
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various altitudes. 
panying curves. 
Time (minutes)— 


The results are also plotted in the accom. 


0 2.5 5.0 7.5 10.0 12.5 150 
Altitude (feet )— 
0 3320 6180 8640 10760 12575 1414 
Rate of Climb (feet per minute)— 
1432 1232 1060 911 784 674 58 
Time (minutes )— 
17.5 20.0 22.5 25.0 27.5 30.0 
Altitude (feet) 
15485 16645 17640 18500 19240 19870 
Rate of Climb (feet per minute)— 
499 429 369 318 273 235 
Altitude (feet) 
0 2000 4000 6000 3000 10000 
Rate of Climb (feet per minute)— 
1432 1311 1191 1070 950 829 
Altitude (feet)- 
12000 14000 16000 18000 20000 
Rate of Climb (feet per minute)— 
709 588 468 348 227 





Book Reviews 

“How to Fuiy,” by Captain D. Gordon E. Re Vley. 
Elder & Co., San Francisco, $1, 100 pp. 

This attractive little book of pocket size, intended for the 
guidance of the prospective aviator, is written in clear and 
concise language by a practical pilot. 

The author advocates the single system of training, whieh 
is practised principally in France, as against the dual contro 
system. He contends—and the brilliant legion of French avi- 
ators appears to bear out his statement—that the pupil who 
learns to fly in a series of graduated flights on the field and 
over the field, after he has properly grasped the maneuver 
of the airplane, quickly develops a tendency to rely on his 
own ability rather than on the help of the instructor—s 
tendency likely to be bred by the dual training system. 

It is obvious that a pupil trained with the single system 
becomes much more quickly self-reliant and efficient to counter- 
act such eventualities as may occur to him in flight, because he 
has acquired his knowledge of atmospheric conditions by prac 
tical experience. 

His theory, “Do not rush students through their training 
—give them from six to nine months of instruction. Haste 
makes waste, and the results cannot fail to justify the means” 
is quite self-explanatory, although the time limit given may 
appear somewhat excessive under wartime conditions. 

The various phases of the single-training system, as well as 
the requirements for obtaining the pilot, expert aviator and 
R. M. A. certificates are dealt with in a simple yet comprehe 
give manner. 


Paul 


Tue Eyes or tHe ArMy AND Navy, by Flight Lieut. Albert 
Munday, R. N. A. 8S. (Harper & Bros. 227 pp.; $2.00 m 
flexible leather, $1.50 in cloth.) 

Mr. Munday has written from the standpoint of a practical 
aviator, and it is hard to imagine a work better suited to be 
used as a textbook by the embryo military or naval aviator. 
The book is impossible to review in a conventional fashion, 
as it is made up of more than a dozen almost unrelated parts, 
a chapter apiece being devoted to subjects so widely diverse 
as navigation, theory of flight, wireless telegraphy, meteorol- 
ogy, engines, and photography. 

As might be expected, the most authoritatively treated sub- 
jects are those which relate most closely to the daily work of 
Mr. Munday as a service pilot. Artillery observation, the care 
of machines, and aerial fighting, for example, are discu 
with a elarity and, so far as military exigencies and the De 
fense of the Realm Act permit, with a completeness which 
leaves nothing to be desired. The theory of flight is somewhat 
confused by the attempt to relate it to fundamental dynamical 
principles, involving a discussion of the air-flow about wings, 
the downward momentum imparted to the air, ete. 

A particularly commendable feature in a book of this type 
is that it has been written with a minimum of formule. 
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Aircraft 


Bom bs* 


By Justin Lauvergne 


The missiles which were dropped from aircraft in the early 
art of the Great War were, for the greater part, bombs and 
enades of obsolete types which had been formerly employed 
in field warfare. Their action was rather uncertain and their 
manipulation was often fraught with considerable danger. 

A short time before the war broke out, the Vickers Works 
of England had, however, patented two types of aircraft bombs 
which were provided with a safety device that prevented their 


af 


soon as the latter strikes its objective the spring is released and 
drives the needle into the percussion cap of the firing charge, 
which in its turn acts on the explosive charge. The height at 
which the bomb is made to explode over a target is, conse- 
quently, Cetermined by the length of the pilot cord, and can 
thus be adjusted at will. 

In another type, the mass of the pilot is composed of a car- 
tridge with its percussion fuse and cap, and a fuse takes the 











© CS. - _ 
; Ja m 
c <I Zz 





> 
° 


eg 











ae ~ é' 


css 
a wil A 
ws” 





i d i, / 
Us 2 eik ——— ——— 7 ff 
i gt df 


Z > eee Ss | 
rae ae ar 
N o ) a. ; a 


FIG.3 


a’ | | 
a tone i 2? @ pti 
Ue 2 . a ICS SS Se 
j J 





SanEnREEeeeT 
Q 
% 












































Cross Section of a Collapsible Pilot. 


Figs. 1, 2.—a, Firing Charge; a, 
the Bomb; b, Locking Spindie; 0,, 
bs, Eye; c, Release Lever; c;, Firing 





THE KUNKLER BOMB 


a, Revolving Vane; b, Head 
Piece; c, Threaded Detonator 
Socket; d, Set Screw; e, Body 
of the Detonator; g, Body of 
the Bomb. 


d;, Parachute Cords. 
Figs. 3, 5 


dz, Shell of the Bomb; 
ds, Explosive Charge. 
premature or accidental explosion. The destructive effect of 
these bombs also greatly exceeded that obtained with old-type 
missiles. 

In the first type Vickers bomb, the firing charge is held re- 
mote from the explosive charge until after the launching, and 
means are provided to cause the bomb to explode at a pre- 
viously determined distance from the ground or the target. 
For the latter purpose, the bomb is fitted with a “ pilot ” con- 
sisting of a metallic mass, which is suspended from the body 
of the bomb by a chain or a wire; the tension of this pilot cord 
ls inereased by a parachute, which slows down the bomb’s ver- 
tieal speed. The pilot cord is wound around a drum, which 
is connected with an aerial propeller, the latter being set in 
motion through the tension of the cord. When the cord is 
entirely unwound, the spring of the percussion needle is, there- 
fore, held in place only by the weight of the pilot, so that as 
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THE KUNKLER DETONATOR 
Fig. 1—Before the Release. Fig. 2.—After the Release. 
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* Abstract from Science et la Vie. 


Longitudinal Cross Section of the Body of 
Elevation of a Collapsible Model of Pilot Bomb. 


tion of the Body of the Bomb, with C 


C3, Spring; c,, Stop; d,, Tubular Firing Pin Guide; d., Point of Pilot 
Rod: d, Percussion Cap; ds, Explosive Charge; d,, Stabilizing Fins; 


4, 5.—a,, Pilot Rod; a,, Longitudinal Cross Section of Col- 
lapsible Rod; as, Spring Loaded Claws; 
a, Firing Charge; de, Forward End of Tube a; 
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VickEeRS Pitot BoMBs 5 * 

Fig. 1—The Bomb Suspended from the Airplane Body. Fig. 2.— 


the Bomb. Fig. 3.—Side 
Fig. 4.—Longitudinal 
Fig. 5.—Longitudinal Cross Sec 
ollapsible Elements Compressed. 
Pilot; dg, Tail Piece: a3, Shell of 
Airplane Body; be, Sliding Rod; 
Pinu; co, Spring Loaded Hammery ; i. 
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Prtot BoMB WITH 
PARACHUTE 


Body of the Bomb; B, 
Parachute; C, Pilot Cord or 
Rod; D, Position of the Spring 
bo Is Tensioned by the 
ilot; P, Pilot. 
b, Spindle; c,, Firing Pin: ~— — 


place of the cord. On striking the target, the cartridge sets 
fire to the fuse, and this, in its turn, sets fire to the detonating 
charge. The latter object can also be attained by passing an 
electrie current through the pilot, the current being furnished 
by accumulators housed in the bomb. The pilot cord is formed 



































Two MopELS OF THE MACHENBACH BOMB 


Fig. 1.—1, Revolving Vane; 2-3, Threaded Shaft; 5, Extension Rod; 
3}, Safety Cudgeon ; 6, Spiral Spring; 7, Percussion Hammer; 8, Percus- 
sion Spring: 9, Percussion Cap; 10. Percussion Needle; WU, Firing 
Charge; 22, Explosive Charge; 13-1), Sleeve. 

Fig. 2.—13-1), Sleeve; 7, Percussion Hammer; 8, 
Percussion Cap; 10, Percussion Pin; 11, Firing Charge; 1, Revolving 
Vane; 2, Revolving Shaft; 4, Pin; 5, Safety Gudgeon; 6, Spring; 46, 
Lock Nut; 17, Mobile Shaft; 19, Guide Screw; 20, Screw; 2/, Spring; 
22, Cap. 


Safety Spring; 9, 








of two conducting wires, the mass of the pilot closing the eur- 
rent on contact with the ground. The charge is set on fire 
either by a spark or by an electro-magnet actuating the per- 
cussion needle. 

In another type of bomb, also manufactured by Vickers, the 
pilot consists of a rod, which is 
carried through the body of the 
bomb in the longitudinal axis; a 
tail piece carries in the rear the 
firing charge and stabilizing fins. 
The rod rests in a suitable guide, 
which is locked when the bomb 
is inactive, but through which it 
is permitted to slide when the 
lock is removed. The firing 
charge is thus kept far apart 
from the explosive charge, so 
that even an accidental discharge 
of the firing charge is not likely 
to endanger the lives of the crew. 

The bomb is suspended under- 
neath the airplane in a horizon- 
tal position. By operating the 
lever which releases the bomb 
the safety lock is automatically 
removed and, as the bomb grad- 
ually assumes a vertical position, 
the pilot rod slides forward, and 
carries the firing charge into the 

ee Pevecinen Bown center of the explosive charge. 

1, Body of the Bomb ; 3, Sta- A spring-loaded percussion 
bilizing Fin: 3, Explosive needle then slides into a suitable 
Charge; 4, Firing Charge; 5, aperture provided for in the tail 
Percussion Hammer; 6, Fuse : > , 
Channels; 7, Firing Caps; s, Piece of the bomb and is ready 
Friction Head; 9, Spring; 1, for action. When the pilot rod 
Plug ; Ul, Safety Spindle; 2, hits — - : 
Ball Bearings. uts the ground, the impact 

makes it slide back in its guide; 
the firing charge is thus brought in contact with the needle and 
the explosion follows. To insure the free fall of the pilot rod 
when the bomb is released, the progress of the bomb is retarded 
by a parachute, while its course is steadied by stabilizing fins 
provided on the tail piece. In some models the pilot rod is com- 
posed of a number of telescoping tubes, which develop their 
whole length under the gravitational speed. The telescoping 
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THe BERGERY-]DEROCLE 
REBOUNDING BOMB 


Fig. 1. — Longitudinal 
Cross Section Fig. 2 
Transverse Cross See 
Lion 


i, Casing; a, Head 
Piece; de, Tapered Part 
of Casing; @:;, Collar; 
@o, Firing Charge; B, 
Hollow Cylinder; 6, Pro 
jectile Ports; 6,, Pro 
jectiles; 04, Projectile 
Retaining Sleeve ; bs, 
Catches; by, Plug; 0s, 
Firing Pin; b., Tube; 67, 
Ports; CO, Detonator; c, 
Detonator Guide; c,, Fir 
ing Cap; c,, Firing Pin 
Sliding in Tube ¢s; e, 
Spring; Cy», Head of Rod: 
D, Shell Provided with 
Ports d; H, Stabilizing 
Fins Held in Position )ys 
Nut e; G, Launching 
Tube. 











FIG .1 
elements are held in place, after they have reached their full 
development, by suitable block-devices. 
In the Kunkler bomb the safety device is based on the action 
of the centrifugal forces developed during the fall of the bomb. 
For this purpose the bomb is provided, at the rear, with an 
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aerial propeller which imparts to the bomb a rotary motion 
The firing charge is lodged in the head of the bomb, in a de 
tonator, where it is held apart from the needle by means of 
two spring-loaded masses. As soon as the centrifugal for 
acquires a certain magnitude, the masses will overcome th 
foree of the springs and move toward the periphery of th 
bomb, thus freeing the firing charge which is then held in plag 
only by two clamps. On striking the ground the clamps wij 
give way and drive the firing charge into the percussion needle 

The bomb patented by Richard Machenbach and the Carboni 
Sprengstoff A.G. of Germany is a missile fitted with rotating 
fins, which answer the double purpose of stabilizing its path 
and of unlocking the firing mechanism only after the bom 
has travelled a certain distance, thus insuring the safety of i 
manipulants. Although this is no novel principle, the patente 
elaim for their bomb a greater simplicity and a more efficien} 
control than hitherto attained. The firing mechanism is pm 
vided with a further safety device in so far as the aerial prope. 
ler which unlocks the firing pin is allowed to rotate only afte 
a given time has elapsed from the moment the bomb is rm 
leased. The working of this bomb, two types of which ar 
shown, are obvious from the accompanying diagrams. 

In the Putscher bomb the firing mechanism is actuated, like 
in the foregoing types, by direct impact. The fuse is set on fir 
by means of friction firing caps and the spring of the firing 
pin is blocked by a safety spindle, which must be removel 
before the release of the bomb. 

The Bergery-Derocle bomb, which has been described in 
Schuss und Waffe, is of the rebounding type. This bomb con 
sists of an external casing which is closed on its lower eni 
and houses the body of the bomb proper. On striking th 
ground the ease, which earries the firing charge, acts likes 
mortar and imparts to the bomb proper a force opposite to 
that of its trajectory, causing it to rebound upon striking th 
target. The external and internal portions of the bomb ar 
kept in their relative position, up to the moment the impad 
oceurs, by suitable catches. When the outer case strikes th 
ground its motion is annulled, but the bomb proper, havings 
considerable inertia, will tend to continue on its path. Th 
force thus generated unlocks the catches and drives the bomb 
with its firing pin against the detonating charge contained i 
the outer case, which then shoots out the bomb proper likes 
projectile is fired from a gun. 


A New Method of Plotting Wing Characteristics 


. K, ma 
E. P. Warner suggests the plotting of L/D against —>-— 
T 


and this is done for several sections in diagram. This is 
really the equivalent of plotting against the speed range ratio, 
since K,AV’ is always constant, and the speed of flight for 
any given value of K, is equal to the speed corresponding to 
the maximum value of K, (or, in general, the minimum speei 
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of the machine) multiplied by the square root of the ratio d 
the two lift coefficients under consideration, and it is, there 
fore, possible if a given landing speed is required and § 
known maximum to read directly the L/D obtainable at th 
maximum speed with a number of different sections, without 
any further effort than that required to find the ratio of 
speeds in question. 

The chart has not been carried out for values less than 14 
Such an extension would only prove deceptive, as 
minimum speed for a machine flying very nearly “ tangent” 
is determined, not by the maximum value of K,, but by t 
second intersection of the “power required” and “ powé 
available ” curves. 













































































1,2: 
1,2 
1,2: 
1,2. 
1,2: 
1,24 
1,2 
1,24 


The Lanzius 


The Lanzius speed scout is, unlike most present day 
airplanes, a machine in which the incidence of the wings 
may be altered in flight at the will of the pilot. — 

Such an idea is not wholly new. Aeronautical investigators 
have predicted for years such a possibility. Indeed, Captain 
Duchéne in his celebrated work, “ The Mechanics of the Air- 
Jane,” dwelt with considerable force on this subject, and 
prophesied the adoption of the principle of variable incidence 
in future machines, to reduce or augment the drag which 
would give the pilot opportunity to check or increase his 
speed. He pointed out that existing difficulties “may be 
eventually overcome by the invention of the variable surface 
machine, which would permit a high speed to be maintained 
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Speed Scout 


2—Planes pivoted in frame capable of being operated by 
pilot from 0 to 15 deg. 

3—Ailerons pivoted on plane tips under the angle of about 
15 deg., movable in opposite directions transverse to the 
planes. 

4—A distinctive system of lateral control. ; 

The machine is entirely built of steel, except for the wing 
frames. No wiring is used in the construction of the body, 
all members being joined by riveting. The cantilever 
frame is built up of streamlined tubing and the wings are 
pivoted on this frame at the will of the pilot by means of a 
fixed worm-gear. 

The wings are built up in the usual way of wooden frames 
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SKELETON OF LANZIUS SPEED SCOUT 


in normal flight 
plished at slow 


while starting and landing could be accom- 
speed.” 

A machine based on this principle was produced in 1912 
by Paul Schmitt, a Russian engineer living in France, and 
fully proved the correctness of the theory of variable inci- 
dence. This machine broke at the time several world’s records 
for flights with five and more passengers. (A description 
of the Paul Schmitt airplane appeared in the Oct. 1, 1917 
issue of AVIATION AND AERONAUTICAL ENGINEERING. ) 

George Lanzius, a Hollander, who was working on this very 
theory at that time and built models of the same as early as 
1911, continually improved his designs until during the early 
part of 1917 he constructed a machine incorporating these 
features, which was successfully demonstrated in flight. 

The outstanding features of this machine are: 


1—A eantilever frame, rigidly constructed to support the 
planes. 


THE Front SECTION 


and are covered with fabric. The drift wires do not run, 
as herewith shown, to the radiator frame but are fastened to 
the upper longerons of the body. The skeleton of the ma- 
chine, as illustrated, weighs complete 380 lb. 

The under carriage is built up of streamlined V-struts and is 
equipped with resilient Ackerman wheels, which obviate the 
necessity for special shock absorbers. The control is of the 
stick type. 

The characteristics of the Lanzius Speed Scout, as fur- 


nished by the manufacturer, are the following: 
Span, upper plane 
Span, lower plane 
Chord, upper plane 
Chord, lower plane 
Overall length 
Overall height 
Weight, empty 
Weight, loaded 
Engine, Sturtevant 
lligh speed 

Low speed 

Fuel capacity 


29 ft. 
24 ft. 
4 ft. 
3 ft. 6 in, 
24 ft. 





Aeronautical Patents 


ISSUED NOVEMBER 20, 1917 


1,246,020—To Glenn H. Curtiss, Buffalo, N. Y., assignor to 
Aeroplane & Motor Corp. Landing gear for aircraft. 

1,246,021—To Nelson W. Dalton, Buffalo, N. Y., assignor to 
Aeroplane & Motor Corp. Stream-lined shock-absorber. 

1,246,022—To Nelson W. Dalton, Buffalo, N. Y., assignor to 
Aeroplane & Motor Corp. Airplane motor support. 

1,246,023—To Charles B. Kirkham, Buffalo, N. Y., assigner to Curtiss 
Aeroplane & Motor Corp. Aerial propeller fastening. 

1,246,024—To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss Aero- 
plane & Motor Corp. Airplane furniture. 

1,246,025—To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss Aero- 
plane & Motor Corp. Dual interlocking control. 

1,246,026—To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss Aero- 
Jaze & Motor Corp. Tail-skid clip. 

1,246,0227—To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss Aero- 

plane & Motor Corp. Airplane control surface. 


Curtiss 
Curtiss 


Curtiss 


1,246,028—-To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss Aero- 
plane & Motor Corp. Airplane wing hinge. 

1,246,874—-To Everard Richard Calthrop, London, Eng. Parachute. 

1,247,412—To Simon Lake, Milford, Conn. Flying machine. 


ISSUED NOVEMBER 13, 1917 


,246,235—-To Newton B. Converse, Fresno, Cal., assignor to himself 
as trustee. Balancing device for flying machines and the like, 
,246,311—To Arthur Timothy O'Leary, Butte, Mont. Airplane. 


ISSUED DECEMBER 4, 1917. 

,248,545—To Hans J. M. Rasmussen, Chicago, Il. 

ISSUED DECEMBER 11, 1917. 

.249,593—To Frank A. Bullington, Portland, Ore. 

,249,829—To Frank J. Reynolds, Rantoul, IIl. 
marine parachute. 

1,250,038—To Roy B. Scroggs, Eugene, Ore. 


Airplane. 


Airplane. 
Safety navigable 


Airplane. 





2W1—Mill Specifications for Aircraft 
Douglas Fir 
ReGion—1. All Douglas fir timber used 
in the production of this material shall 


have grown in the north Pacific coast 
timber region of western Oregon and 
Washington and near-by regions of 


British Columbia. 

TIMBER—2. The trees used in the pro- 
duction of this lumber shall be preferably 
of the “young yellow fir” type and shall 
be in a healthy condition at the time of 


felling. Brashy lumber characteristic of 
old, overmature, or decadent yellow fir 


trees will not be accepted. 

Logs—3. The logs from which the ma- 
terial is produced shall be preferably 
“butt” logs, and in no case shall “top” 
logs be used. 

Grain—. All grain shall be straight; 
that is, the angle of deviation from a line 
parallel with the edges shall not exceed 
1 in 30 (1:30) on surfaces with diagonal 
grain and 1 in 20 (1:20) with spiral grain. 
Stock 4 in. and thicker may be flat grain 
and stock less than 4 in. thick shail be 
vertical grain. 

TEXTURE—5. 
strong, tough, and elastic. 
will not be accepted. 

(b) The rate of growth of any piece 
shall not be less than 30 annual rings to 
each 3 in. (76.2 mm.) when measured in 
a radial direction on either end section 
through the zone of maximum growth. 
Furthermore, no single in. (25.4 mm.) 


(a) The wood shall be 
Brashy pieces 


shall have less than 8 annual growth 
rings. 
KNots AND Burts—6. (a) Not less 


than 90 per cent of the total footage of 
each shipment shall be free from knots of 
all kinds, and from burly, curly, gnarly, 
and irregular grain, on all four Sides of 
each piece. 

(b) In the pieces comprising the bal- 
ance of the shipment (10 per cent or less) 
knots and burls or similar irregularities 
of grain and other defects will be allowed, 
provided that the buyer is able to obtain 
cuttings from each piece which are clear, 
sound, straight-grained, and not less than 
5 in. (127 mm.) wide and 16 ft. (4.88 m.) 
long. Not more than 25 per cent of the 
total volume of each piece shall be dis- 
earded in sawing out cuttings. 

PitcH Pockets—7. (a) One pitch seam 
or pocket not to exceed 2 in. (50.8 mm.) 
long or its equivalent in minor pockets 
(provided they are not in the same an- 
nual ring) will be allowed in either or both 
faces of each piece 16 to 31 ft. (4.88 to 
9.45 m.) long and two such pockets or 
their equivalent in either or both faces 
of each piece 32 to 40 ft. (9.75 to 12.19 
m.) long. Pieces shorter than 16 ft. (4.88 
m.) and pieces narrower than 6 in. (152.4 
mm.) shall be free from pitch pockets. 

(b) Pieces having pitch pockets too 
large or too numerous to be allowed as 
defined in paragraph 7 (a) will be in- 
spected in the same manner as for knots 
and burls as specified in paragraph 6 (b). 

Sarp—S. Bright sap will be allowed in 
any piece, provided it does not extend 
more than one-fourth the width of the 
piece or one-third its length. 

Ror AND SHAKE—9. All pieces shall be 


free from rot, shake, dote, red heart, 
purple heart, and all other forms of 
decay. 


Toot MARKS AND OTHER DeFects—10. 
Pieces must be free from picaroon holes, 
hook marks, and other defects caused by 
handling-tools, and equipment. 

WANE—11. Wane will be allowed on 


International Aircraft Standards 


(Continued from last issue) 


occasional pieces, but in no case shall it 
exceed either one-fourth the thickness, 
one-eighth the width, or one-sixth the 
length of the piece. 

DIMENSIONS—12. Percentages of vari- 
ous thicknesses, widths, and lengths, and 
the respective percentages of flat and 
vertical grain stock to be supplied are 
subject to special arrangement between 
purchaser and contractor at the time 
prices are fixed. 

TOLERANCES—13. (@) 
be scant not to exceed one-eighth in. 
(3.18 mm.) on occasional pieces. If more 
than one-eighth inch (3.18 mm.) scant 
they will be accepted at contractor’s op- 


Thickness may 


tion and tallied in the next inch class 
below. 
(b) Widths may be scant not to ex- 


ceed one-fourth inch (6.35 mm.) on occa- 
sional pieces. If scant more than one- 
fourth inch (6.35 mm.) they will be ac- 
cepted at contractor’s option and tallied 
in the next inch class below. 

(c) Lengths may be scant not to ex- 
ceed 2 in. (50.8 mm.) on occasional pieces. 
If scant more than 2 in. (50.8 mm.) they 
will be accepted at contractor’s option and 
tallied in the next 1-ft. class below. 

LoapINc—14. Shipment is to be loaded 
and covered in the manner prescribed by 
the purchaser. 


3822—-Specifications for Mild Carbon Steel 


Tubes 

GENERAL—1. The general specifications 
1G1, shall form, according to their ap- 
plicability, a part of these specifications. 

Use.—2. These tubes are suitable for 
all parts not heavily stressed, such as 
trailing edges and elevators. 

MATERIAI—3. The I. A. S. B. standard 


steel No. 1020 shall be used. The com- 
position is as follows: 

Per cent. 
NE Ss oe ie each nee ba cded ab 0.15-0.25 
I a a ae a we ate gal ae .80- .60 
Phesphorus, maximum.............. 045 
eee 050 


MANUFACTURE—4. The tubes are to be 
of the cold-drawn, seamless type and are 
to be furnished annealed. 

Any tube may be rejected at any time 
because of injurious defects or faults in 
the steel which are revealed by manufac- 
turing operations, notwithstanding the 
fact that it has previously passed inspec- 
tion. Such rejected material shall be re- 
turned to the manufacturer at the latter’s 
expense. This clause shall not apply to 
materials fabricated after export. 

WoRKMANSHIP AND FinisH—5}. The 
tubes are to be smooth, of the section 
specified, and within the permissible toler- 
ances as to wall thickness, of uniform 
diameter, free from scale, dirt, specks, 
longitudinal seaming, lamination, groov- 
ing, and blistering, both internally and 
externally. 

PHYSICAL PROPERTIES AND TESTS—46. 
The tubes shall have the following physi- 
cal properties : 

Tensile Test—(a) 

Minimum tensile strength, 60,000 Ib. per sq. in. 
(42.18 kg. /mm.?). 

Minimum yield point, 36,000 Ib. 
(25.31 kg. /mm.’*). 

Minimum elongation, 25 per cent in 2 in. (50.8 
mm.), or 10 per cent in 8 in. (203.2 mm.). 
Crushing Test—(b) The test specimen 

shall be crushed endwise until the outside 

diameter is increased 25 


per sq. in 


in one zone by 2 
per cent, or until one complete fold is 
formed. The specimen shall stand this 
treatment without cracking. 
SELECTION OF TEST SPECIMENS—7. 
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One 


3820 





test specimen for the tensile test shall jp 
chosen from every 400 ft (121.9 m.) of 
tubing and one test supecimen for th 
crushing test from every 100 ft. (30.5 m,) 
of tubing. 

The specimens for the crushing tegt 
shall have a length of 1.5 times the 
diameter of the tube. 

Whenever possible the selection of tegt 
specimens shall be made by heats, 

DIMENSIONS AND TOLERANCES—8, 
The following tolerances will be allowe 
on the outside diameter of tubes: 

Tubes under 1.5 in. (38.1 mm.) diameter . 

0.003 in. (0.08 mm.). io 
Tubes over 1.5 in. (38.1 mm.) diameter, 4 

0.005 in. (0.13 mm.). 

The manufacturer and purchaser shall 
agree upon tolerances for coulissant or 
telescoping tubes. 

(6) The variation in wall thickney 
may be + 10 per cent of the dimension 
specified. 

(c) In no part of any tube shall the 
departure from straightness exceed 1 jp 
€00. 

DELIVERY, PACKING, AND SHIPPINe—%, 
All tubes shall be well oiled and delivered 
in boxes nut exceeding 220 Ib. (100 kg) 
gross weight. 
3N3—Specifications for Phosphor Bronz 

Castings for Bearings 


GENERAL.—1. The general specifications, 
1G1, shall form, according to their ap 
plicability, a part of these specifications. 

Use.—2. This material is suitable for 
liners in babbitted bearings. 

MATERIAL.—3. The chemical composition 
shall he as follows: 


Per cent. 

Copper OCTET TT TTT TTT TTT 79.00-81.0 
eR eS en ae 9.00-1L.0 
Lead. . ig a hc fen cia Ga Dac nad etn 9.00-11.0 
SE LON a Oe 0.10- 0.9 
Total impurities, maximum.......... 0.35 
MANUFACTURE. —4. (a) The material 
shall be made from lake or electrolytic 
copper conforming to the I. A. S. B. sped- 


fication 2N2 and from pig tin at least % 
per cent pure. 

(b) No serap shall be used other than 
that produced in the manufacturers’ ow) 
plants and which is of the same composi 
tion as the material specified. 

WoRKMANSHIP AND FiInisH. —5. Cast 
ings shall be homogeneous and free from 
shrinkage cracks, spongy spots, blowholes, 
and foreign matter. Castings in whic 
defects are revealed by machining oper 
tions shall be replaced by the manufat- 
turer. The full weight of the original 
material in rejected castings shall be re 
turned to the manufacturer. 

DIMENSIONS AND TOLERANCES.—6. Cast 
ings must be true to pattern; cores must 
be correctly placed. Surfaces which are 
to be machined shall admit of finishing 
to the required dimensions without lear 
ing any trace of the original surface. 


Specifications for Cold-Rolled @ 
Drawn Carbon Steel Bars 


GENERAL.—1. The general specifications, 
1G1, shall form, according to their a 
plicability, a part of these specifications. 

Use.—2. These bars are suitable ofl 
for low-stressed parts. 

MATERIAL.—3. The material for the? 
bars shall be chosen from the I. A. 8. B 
standard carbon steels listed below. Ti 
composition shall be stated by the matly 
facturer or contractor, and is furthé 
limited as follows: Carbon, not over @ 
per cent. 
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Manuracture.—4. The steel shall be 
manufactured, or at least finished, by the 
open-hearth, electric-furnace, or crucible 

Ss. 

Oy ORK MANSHIP AND FIn1sH.—5. (a) The 
pars are to be bright and clean, sound, 
straight, free from pipes, laps, cracks, 
twists, seams, and damaged ends, and are 
to have a workmanlike finish. They are 
to be uniform in quality, within the stipu- 
lated margins of manufacture capable of 
peing turned and threaded readily, and 
of taking a good finish. 

(b) Any bar may be rejected because 
of injurious defects or faults in manu- 
facture at any time, notwithstanding that 
it has previously passed inspection; it 
shall be returned to the manufacturer at 
the latter’s expense. This clause shall 
not be taken to apply to materials fabri- 
eated after export. 

PHYSICAL PROPERTIES AND TESTS.—6. 
The bars shall have the following physical 
properties : 


Tensile Test.—(da) 


AVIATION 


DELIVERY, PACKING, AND SHIPPING.—9. 
(a) All bars shali be suitably greased for 
protection against corrosion. 

(b) The bars shall in general be 
grouped in bundles weighing not more 
than 220 lb. (100 kg.), unless otherwise 
agreed between manufacturer and pur- 
chaser; the heat number and the I. A. 
S. B. steel serial number shall be plainly 
marked on a metal tag attached to each 
bundle. If bars are not so grouped and 


COMPOSITIONS OF STANDARD STEELS. 




















Phos- 
Num- | Carbon. Mangan- phorus, Sulphur, 
ber. ese. maximum.| maximum. 
1010. .| 0.05-0.15 | 0.30-0.60 0.045 0.050 
1015.. O- .2 .30- .60 .045 .050 
1020. . 15— .25 .30- .60 .045 .050 
| 








bundled, each bar shall be plainly marked 
with the heat and the I. A. S. B. steel 
serial number. 

When electric or crucible furnace steel 
is specified in the order, the maximum 











Minimum tensile strength............-.+.+seeeeeees 
Minimum yield point...... ib a oeie He cin aie es ian wre 
Minimum elongation in 2 inches or proportion gauge 





Minimum tensile strength...............0++eeeseeee 
Minimum yield point...... Dhandenes see aeee eee 
Minimum elongation in 2 inches or proportion gauge 








Bend T'est.—(b) Bend-test pieces from 
bars of 0.75 in. (19.05 mm.) or less dia- 
meter (or width across the flats) shall 
be tested in full size as rolled or drawn. 
Above 0.75 in. (19.05 mm.) diameter (or 
width across the flats) the test pieces 
may be turned down from the bar to a 
diameter of 0.756 in. (19.08 mm.). The 
test pieces shall withstand bending cold 
through an angle of 180 deg. over a 
radius equal to their diameter (or width 
across flats) without fracture. 


SELECTION oF Test SPECIMENS.—7. (@) 
The bars shall be grouped by heats or 
melts into lots conforming to the size 
limits given in paragraph 6. The inspector 
shall select at random 1 per cent, but not 
less than three bars of each lot to be 
representatives of the sizes in the lot. 
One tensile and one bend test specimen 
shall be cut from each bar. 


(b) For sizes over 1.50 in. (3.86 cm.) 
in diameter or width across the flats, one 
tensile and one bend specimen shall be 
taken from a bar of each size represented 
in the lot. 


(c) The bars and specimens shall be 
stamped for identification. Whenever 
bars can not be grouped by heats or melts, 
one tensile apd one bend test specimen 
Shall be taken from each lot of 100 bars 
or less. The provisions as to grouping 
by size limits and provisions for bars of 
over 1.50 in. (3.86 cm.) diameter, as given 
above, shall apply. 

(d) The specimens shall not be an- 
healed or otherwise treated before they 
are tested. They are to be tested in full 
Section, unless the bars are to be subse- 
quently reduced in section by machining. 
In this event, the tensile specimens may 
be machined to standard sizes in ac- 
cordance with specification 1G1. 

Diwensions aNp ToLERANcEs.—S. The 
dimensions and tolerances shall be those 
given in the specification 3811. 


Bars over 0.75 

Bars not over in. (19.08 mm.) Bars over 1.50 
0.75 in. (19.08 and not over in. (38.10 mm.) 

mm.) diam- 1.50 in. (38.10 diameter or 
eter or width mm.) diameter width across 
across the flats. | or width across the flats. 

the flats. 

70,000 Ibs./in.? | 70,000 lbs./in.? | 65,000 Ibs. /in.? 
50,000 Ibs./in.2 | 50,000 Ibs./in.? | 50,000 Ibs. /in.? 
20 per cent. 17 per cent. 15 per cent. 

40 per cent. 38 per cent. 35 per cent. 
49.2 kg./mm.? 49.2 kg./mm.? 45.6 kg./mm.? 
35.1 kg./mm.? 35.1 kg./mm.? 35.1 kg./mm.’ 
20 per cent. 17 per cent. 15 per cent. 

40 per cent. 38 per cent. 35 per cent. 











allowable percentage of phosphorus and 
sulphur may, at the option of the pur- 
chaser, be limited to 0.03 per cent. 


3N7—Specifications for Seamless Brass 
Tubes 


GENERAL,—1. The general specifications, 
1G1, shall form, according to their ap- 
plicability, a part of these specifications. 

Use.—2. This tubing is resistant to the 
corrosive action of salt water, salt air and 
gases. 

MATERIAL.—3. (a) The brass shall have 
the following composition : 


Per cent. 


I aon densa ache<canbvacckaee 79.00 to 82.00 
SEES IPO -20 
EEE EO Ore Or 10 
een ka Rarawkne eke aa ee Remainder. 


(bv) Samples for analysis may consist 
of turnings taken from the end of the 
tube or of drillings. Points from which 
drillings are taken must be distributed 
around the surface of the tube so as to 
yield a representative sample of the tube 
wall. 

MANUFACTURE.—4. (a) The brass shall 
be made from lake or electrolytic copper 
conforming to the I. A. S. B. specification 
2N2 and from B or C grade spelter con- 
forming to I. A. S. B. specification 2N3. 

(bv) No scrap shall be used other than 
that produced in the manufacturer’s own 
plants and of the same composition as the 
material specified. 

(c) Tubing shall be semiannealed un- 
less otherwise specified. 

(d) Any sheet may be rejected because 
of injurious defects or faults in manu- 
facture at any time, notwithstanding that 
it has previously passed inspection; it 
shall be returned to the manufacturer at 
the latter’s expense. This clause shall 
not be taken to apply to materials fabri- 
eated after export. 

WoRKMANSHIP AND FinisH.—5. The 
tubing shall be clean, smooth and free 
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from all injurious defects, both inside and 
outside. 

PHYSICAL PROPERTIES AND TeEsTs.—6. 
(a) Flattening Test.—A piece of tube, 2 
diameters in length, shall be flattened 
with a hammer until it passes freely 
through a micrometer caliper set at three 
times the thickness of the tube wall. The 
tube must stand this test without show- 
ing cracks or other defects. 

(b) Bapanding Test.—A pin with a 
taper of one in eight shall be driven into 
one end of the tube until the tube’s dia- 
meter is increased by one-sixth. The tube 
must stand this test without showing 
cracks, splits, or other defects. 

(c) Hydrostatic Pressure Test.—Each 
tube shall be subjected to a hydrostatic 
pressure which will develop a_ tensile 
stress of 7000 lb. per sq. in. (4,92 
kg./mm.?) in the tube, but in no case 
shall a test pressure of more than 1000 Ib. 
per sq. in. (0.703 kg./mm.*) be required. 
Each tube must withstand this test with- 
out cracks, flaws, leaks, or other defects 
such as bulging.* 

SELECTION oF TEST SPECIMENS.—7. (@) 
Each tube shall be subjected to a hydro- 
static test. One tube from each lot of 
100 or less shall be subjected to a flatten- 
ing and to an expanding test. 

(b) If any tube fails to pass the flat- 
tening or the expanding test, two more 
tubes representing the same lot shall be 
subjected to both tests. If either of these 
tubes fail in either test the lot which they 
represent shall be rejected. 

(c) Any tube failing to meet the hydro- 
static test shall be rejected. 

DIMENSIONS AND TOLERANCES.—8. (@) 
Tolerances. — The following tolerances 
shall be allowed on wall thickness and 
outside diameter : 


TOLERANCES FOR OUTSIDE DIAMETER AND 
WALL THICKNESSES. 








Tolerances Wall- 
Outside on outside Wall thickness 
diameter. diameter. thickness. tolerance. 
Inches. Inch. Inch. Inch. 
0-0.50 +0.002 0-0.0156 +0.001 
0.51- .75 + .0025 |0.0157-— .0312 + .002 
-76-1.00 + .003 -0313- .0625 + .003 
1.01-1.25 + .0035 | .0626- .1250 + .005 
1.26-1.50 + .004 -1251- .2500 + .008 
1.51-1.75 + .0045 | .2501-— .3125 + .0125 
1.76-2.00 + .005 .3126- .3750 + .0150 
2.01 +(.25%) 
Millimeters. | Millimeter.| Millimeters. | Millimeter. 
0-12.7 +0.05 0-0.397 +0.03 
12.71 -19.05 +. 0.40 - .79 + .05 
19.06 -25.40 + .08 0.791 -1.59 + .08 
25.41 -31.80 + .09 1.591 -3.17 + .13 
31.81 -38.10 + .10 3.171 -6.35 + .20 
38,11 -44.45 + .11 6.351 -7.94 + .32 
44.46 -50.80 + .13 7.941 -9.53 + .38 
50.81 + (.25%) 














(b) Length—When no length is speci- 
fied, tubes may be shipped in stock lengths 
of 10 ft. (3.04 m.) to 14 ft. (4.27 m.). 
When ordered in definite lengths no length 
shall be less than that specified. 


* The pressure to be applied shall be calculated from 
the formula P = a T 


Where P = the hydrostatic pressure in pounds per sq.in. 
T =the thickness of the tube wall in inches. 
R = the internal radius of the tube. 


Italian Airplane Record 

Lieutenant Brachpapa of the Italian 
Army and a passenger recently attained a 
height of 7025 meters (23,048 ft.) in an 
Italian airplane, mounting to this alti- 
tude in 65 minutes. 

On July 14, 1914, a German pilot named 
Oelerich attained a height of 25,756 ft., 
the record, however, not being passed 
upon by the Federation Aeronautique In- 
ternationale in Paris owing to the out- 
break of the European war shortly after- 
ward. H. G. Hawker, an English flier, 
reached a height of 23,622 ft. on April 26, 
1916, at Hendon, England. 








Digest of the Foreign Aeronautical Press 


Aeronautics (London), November 14, 1917 


Supremacy of the Air—Mr. Bonar Law, speaking on war 
achievements at the Free Trade Hall, Manchester, on Nov. 7, 
gave the following facts about the work of the Air Service: 

“Tn airplanes we had made immense advances. The number 
of airplane engines turned out last month was exactly three 
times more than in October last year. We had secured air 
supremacy on the front. 

“Last September we dropped 1700 bombs upon places in 
the West from which enemy airplanes come. We did more 
damage to the enemy in that month than he had done in all 
the raids he had made upon England since the beginning of 
the war. 

“We had a considerable number of machines bombing Ger- 
man towns, and, though it was only a beginning, more had 
already been done than the public realized.” 

Enemy Raid Admissions.—There has recently reached Eng- 
land a remarkably interesting book entitled “ Deductions from 
the World War,” by Lieutenant-General Baron von Freytag- 
Loringhoven, now stationed at Berlin as Deputy-Chief of the 
General Staff. 

Freytag, in his chapter on “ The Technical Developments of 
the War,” has various interesting passages on aireraft and air 
raids. After remarking that airplanes have acquired a supe- 
riority over airships in land warfare, he says: 

“The Zeppelins are extraordinarily sensitive. They have to 
keep at considerable heights, because they provide very large 


targets. This reduces the accuracy with which they can aim 
bombs. They also need a large expenditure of labor and mate- 


rials, and they have to be housed in sheds. The brilliant in- 
vention of Count Zeppelin provided a weapon which, especially 
at the beginning of the war, was of great moral importance, 
and was also of indisputable value, because with the Zeppelin 
we got over to England; but in this sphere also the large fight- 
ing airplane has taken its place Aviation, obviously, 
has a great future. Its possibilities of development are nu- 
merous.” 

As regards air raids, he remarks: “ Unfortified places of no 
military importance have had to suffer. The bombardment of 
these places is in itself objectionable, but the limits of what 
is permissible are in this matter in many ways elastic. A new 
weapon opens up its own paths, as is shown, for example, by 
the submarine war. In any ease, in this struggle of the peo- 
ples, with its economic background, the war is turned more and 
more against the enemy countries, and the principle hitherto 
accepted that war is made only against the armed power of 
the enemy is in this, as in other spheres, relegated to the back- 
ground.” 
Aeronautics (London), November 21, 1917 

A Zeppelin Surprise. By Jhadoo Jahaz.—The writer ex- 
amines the conditions which the Zeppelin airships had to ful- 
fill, during their last raid on the British Isles, in order to reach 
the extraordinary altitude from which they delivered their at- 
tack. 

For this purpose the author had at his disposal the following 
table of estimated weights of the Zeppelin L-49, which had 
been prepared by Mr. Warner Allen: 


Tons 
OIE aco asas ticker acs 12 
Outer cover and gas bags ; he Decks abil ‘ , ‘ , 5 
PEEGD oct e neces Wee i sate ; l 
Framework of cars. : : ata ties 1 
aaa perenne : 2M 
Fuel tanks ..... Be aae _— : ’ : ‘ 1%, 
Armament, wireless ; 
Miscellaneous = ai AF re ‘ - 1 
24% 


re re . “+ 
The gross lift of the modern Zeppelin being assumed as 60 
tons, it follows that 3512 tons remain available for “ disposa- 
ble weights,” such as crew, fuel, bombs, and water ballast. Of 
this, 114 tons are taken up by the crew, 51 tons by the fuel 
supply, and 24% tons by the bombs, so that the Zeppelin must 
earry in the neighborhood of 26 tons of ballast. The latter 
amount the Zeppelin fully needs for attaining the 20,000 ft. 
level, provided allowance is made for additional dynamic lift. 
It will be seen that these figures closely tally with those com- 
puted in the Dee. 15 issue of AvIATION AND AERONAUTICAL 
ENGINEERING, although there is necessarily a certain variance 
between the two estimates of weights of the structural parts 


of the Zeppelin. 


The Aeroplane (London), October 10, 1917 


Reorganization of the German Flying Corps. By “ Auster. 
litz.”—Following the defeat of the Somme, the German Flyi 
Corps was totally reorganized, as its inferiority to the Allied 
Air Services had been fully proven. 

There are at present four major tactical formations within 
the German Flying Corps; these are: 


(1) Army squadrons 

(2) Army corps squadrons 

(3) Pursuit squadrons 

(4) Battle wings 

1. The Army squadrons are primarily employed for st rategi- 
cal reconnaissances, but may sometimes be detailed on photo 
graphic work, and even bombardments. 

The machines forming the Army squadrons are two-seater 
tractor biplanes of from 41 to 45-ft. span, and are fitted with 
a stationary Benz or Mercédés engine developing from 225 to 
240 hp. Their horizontal speed is from 100 to 105 m.p.h. 

The armament consists of (1) two machine guns, one of 
which is mounted on a fixed emplacement in front of the pilot, 
and fires through the propeller by means of a synchronizing 
device; the other machine gun is mounted on barbette, aft of 
the pilot, on the observer’s seat; (2) one or two bomb gears, 
munitioned with four or six bombs. 

2. The army-corps squadrons are assigned to tactical recon- 
naissance, photography, gun spotting, and, during active oper- 
ations, contact patrol work between the units engaged in an 
advance. 

The army-corps squadrons are equipped with machines 
which are in every way similar to those forming the Army 
squadrons, except for a smaller power plant, which endows 
them with lesser speed. 

The armament is the same as on the Army squadron type. 
Provision is made on these machines for the quick exchange 
of the bomb gear against a radio installation or a photographie 
apparatus. 

3. The pursuit squadrons are assigned to the defense of the 
army-corps squadrons engaged in tactical reconnaissance work, 
but they are also employed, in some instances, on convoy duty 
with bombers and for the destruction of the Allied kite-bal- 
loons. 

There appear to be, at present, on the Western front about 
forty pursuit squadrons, each of which consists of twelve ma- 
chines. In some instances two or more squadrons are combined 
into pursuit wings, which are placed under the leadership of 
particularly capable chiefs. 

A number of pursuit squadrons are detached to the local 
defense of important German towns. 

The pursuit squadrons are equipped with one-seater biplanes 
of from 28 to 30-ft. span, which are fitted with a 175 hp. Mer- 
cédés engine driving a tractor serew. The horizontal speed of 
these machines is from 110 to 125 m.p.h.; they are principally 
built by Albatros, Fokker, L. T. G. (Lufttorpedo-Gesellschaft), 
and Roland. 

The armament consists of two Spandau machine guns, 
mounted “ fixé” in front of the pilot, which are synchronized 
to fire either simultaneously or alternately through the pro- 
peller. No bomb gear is provided. 

1. The battle wings are placed under the direct orders of 
General Headquarters, and are not, as a rule, permanently 
assigned to particular sectors. 

These wings consist of from forty to fifty machines, and are 
subdivided into four or five squadrons. The machines are 
mostly Gotha twin-pusher biplanes. A certain number of 
bomber squadrons are, however, equipped with A. E. G. twin- 
tractor biplanes, and a huge Rumpler bomber will shortly be 
placed in commission, unless it is already in service. 


The Aeroplane (London), November 21, 1917 


Germany’s Air Chief—In November last the whole aif 
power of the German Army was united under the command 
of a single chief, General von Hoeppner, who had served 
through the Somme battle as Chief of Staff of General von 
Buelow’s army. General von Hoeppner left the Somme fully 
convinced that the Allies owed their success to their superiority 
in the air, and he set to work instantly to redress the balance. 
It is to the energy and inventiveness of this officer that the 


62 


ee Se ee — * ma OO FO Tt 


= =| ee, 


, — es a. | 


ister. 
lying 
Allied 


rithin 


itegi- 
hoto- 


eater 
with 
25 to 


e of 
»ilot, 
izing 
ct of 
ears, 


COn- 


yper- 
n an 


lines 
my 
lows 


ype. 
ange 
phie 


’ the 
ork, 
duty 
bal- 


bout 
ma- 
ined 
> of 


ocal 


ines 
fer- 
1 of 
ally 


ft), 


ins, 
zed 


)TO- 


ot 
itly 


are 
are 


‘in- 


air 
nd 
ved 
‘on 
lly 
ity 


he 


January 1, 1918 


Germans owe the recovery of their air service that we have 
witnessed this year. 

General von Hoeppner’s first business on assuming his post 
was to start a campaign in the army and in the country in 
support of air service. The Press was fed with suitable 
articles, interesting accounts of the feats of German airmen, 
ete.; and an air war exhibition was held in Berlin. Young 
officers of other arms were encouraged to become air men. The 
results of all this advertising were highly satisfactory. 

Similar efforts have been made to improve and multiply the 
flying material of the army. Wherever a factory could be 
found with suitable plant not already making airplanes or air- 
plane parts, General von Hoeppner pressed it into his service. 
To increase the output of the factories, types, both of airplanes 
and engines, were, as far as possible, standardized, and product 
was concentrated on the four types selected—the Albatros 
fighting machines, the Albatros observation two-seater, and 
the Deutsche Flugzeugwerke and General Electrical Company 
(A. E. G.) models. Similarly, attention was centered on the 
production of Benz and Mercédeés engines, at first 100 hp., and 
later of 200 anc 260 hp., to the neglect of other makes. 

General von Hoeppner is the chief promoter of the Gotha 
machine, for which he has placed large orders with the Erfurt 
factory that builds them. Lately he has been supplying the 
battle squadrons with a large number of airplanes carrying two 
machine-guns, and the observation machines have been im- 
proved in speed and armament. 

General von Hoeppner has done his utmost to bring his 
aerodromes up to the highest state of efficiency. The personnel 
is abundant. Each flight of six airplanes has in its service a 
complement of from 100 to 120 men. To each machine there 
are four mechanics, and every squadron has its own train of 
motor transport, motor-cars, etc. The aerodromes are protected 
as well as possible from air attack by anti-aircraft guns, of 
which the air service has no fewer than 600, including a large 
number of 4-in. pieces. 

Flight (London), December 6, 1917 

The 230 Hp. Benz Aero Engine.—This engine embodies the 
usual German aircraft engine practice; that is, it is of the 
6-cylinder, stationary, water-cooled type. In its construe- 
tional details it is virtually identical to the 160 hp. Benz model 
that was deseribed in the Dee. 1, 1917, issue of AvIATION. 

Each cylinder is bolted to the ecrankease by long bolts and 
studs, which pass through the crank chamber top half and 
secure the crankshaft bearings between the top and bottom 
halves of the crank chamber. 
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Rear Enp or 230-HpP. Benz AIRCRAFT ENGINE 


The eylinders are of cast iron, with built-up steel water 
jackets, the water-jacketed heads being cast integral with the 
cylinders. Two inlet and two exhaust valves are fitted in the 
cylinder heads, and are operated by overhead rocker arms 
working on ball-bearings and by push rods on either side of 
the eylinders, whereas on the 160 hp. model the push rods were 
all on one side of the eylinders. (In the description above 
referred to, the valve mechanism of the 160 hp. Benz was, on 
p. 611, menfioned as being of the overhead camshaft type. 
This was a typographical error.—Eprror. ) 





GENERAL ARRANGEMENT OF THE 230-HP. Benz Arrcrarr ENGINE, 145 mm. Bore sy 190 mm. STROKE 
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The two camshafts run, on the 230 hp. model, on plain bear- 
ings, inside the top half of the erank case, and the floating 
exhaust camshaft is provided with half-compression cams. 

The pistons are of cast iron, fitted with three exceptionally 
wide rings, and the piston heads are supported by conical steel 
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Om Pump or THE 230-HP. BENZ ENGINE 


forgings riveted and welded to the piston crown—an arrange- 
ment which is of the notable features of Benz practice. 

The bore of the 230 hp. model is 145 mm., the stroke 190 
mm. Two separate two-jet carbureters are fitted, each of which 
supplies three cylinders through an independent branched in- 
duction pipe, built up of light aluminum tubing. 

The lubrication is effected by a gear pump working in an 
auxiliary oil reservoir formed in the bottom of the base cham- 
ber. An oil-sealed gasoline pump feeds the carbureters in 
conjunction with a supplementary pressure reservoir enclosed 
in the main gasoline tank. This pump is driven off the rear 
end of the inlet camshaft. The same driving spindle aiso oper- 
ates the machine-gun interrupter gear and the tachometer 
drive. 

From the delivery of the pump gasoline is forced into the 
top of the pressure reservoir inside the main gasoline tank, 
and, rising in the reservoir, creates a cushion of compressed 
air above the gasoline, thus serving to damp out the pulsations 
arising from the action of the pump. 

In the earlier types the castor oil chamber was provided 
with an oil-filling cap, which was screwed into the side of the 
chamber casting, and was fitted with a special form of drain 
cock to determine the quantity of oil poured into the pump. 
This filling arrangement has now been given up, and the 
annular oil chamber is fitted with a drain plug only. 


Flight (London), November 1, 1917 


French and British Aero Engines.—The following data on 
French and British aero engines appeared in a German avia- 
tion magazine; the accuracy of the information cannot, there- 
fore, be vouched for: 

The Renault firm of Billanecourt, France, produces both 
water and air-cooled engines of the stationary V type. The 
air-cooled models have a bore of 105 mm. and a stroke of 130 
mm. The normal power of the 8-cylinder motor is 100 hp., 
and of the 12-cylinder motor 130 hp. The overall length of the 
12-eylinder motor, from the back of the fan housing to the 
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propeller, is 1,450 mm. While the 8-cylinder motor has only 
one carbureter, the 13-cylinder has two, one for each row. [yn 
the 8-cylinder type the magneto is placed above the camshaft 
while in the 12-eylinder motor it is placed with its axis at right 
angles to the crankshaft. 

The 240 hp. 12-ceylinder water-cooled model has been de. 
scribed in detail in the Aug. 1, 1916, issue of AVIATION ayp 
AERONAUTICAL ENGINEERING. 

The water-cooled Peugeot engine has a 180 mm. stroke to 100 
mm. bore. Two exhaust valves and two inlet valves have, 
therefore, to be employed in each cylinder. The cylinders are 
arranged in a Vee of 90 deg., and each row of four cylinders 
is east en bloc. Each row has its camshaft operating inlet 
and exhaust valves. The crank ease is cast in one piece. 

The air-cooled English Daimler was particularly favored by 
the R. A. F. These motors have become the standard type for 
the B.E.2, and gave pretty good results with those machines, 
considering the then prevailing conditions of loading and uses 
to which they were put. This engine is built in two types, the 
100 hp. 8-eylinder and the 150 hp. 12-eylinder. 

The eylinders are placed at an angle of 90 deg. In the 150 
hp. 12-eylinder type the angle between the cylinders is smaller, 
The cylinder design is the same as in the 8-cylinder type. 
While in the Renault the cylinders are held down by means of 
a four-armed yoke and four bolts, the cylinders of the English 
Daimler are only held by two bolts each. Since thus the yoke 
over the top of the cylinder is avoided, it has been possible 
to provide extra fins on the top of the cylinder, running par- 
allel with the crankshaft. The exhaust valves, as in the Re 
nault, are placed above the inlet valves, and are operated by 
push rods and rockers. The induction pipes are unusually 
short, thus avoiding the sharp bends found in the Renault 
engines. The magnetos are mounted on brackets on the pro- 
peller end of the engine. 

The 160 hp. 6-cylinder, water-cooled Beardmore engine has 
steel cylinders with copper water jackets. 


FRENCH AND BRITISH STATIONARY ENGINES 
Mean 
No. of -—K. P. M.—,Nom.Piston Str’ke 
Name Cocling. Cyls. Bore. Stroke. Motor. Screw. H.P. Speed. 
Renault Air 8 105 130 2,000 1,000 90 8.6 
Renault ........-Airy 12 5 180 2,009 1,000 130 5 
Renault .. Water Ss 2: 150 1,400 1,400 160 
Renault Water 2 ‘ 150 1,400 1,400 240* 
Peugeot .......Water { 180 ? 7 ? 
Daimler .. pest 140 2,000 1,000 100 
Daimler . Tor y 1490 2,000 1,000 150 
sjeardmore ....Water 3 2 178 1,300 1,300 
Rolls-Royce ....Water y 164 1,600 1,024 


* 267 b.h.p 


** 164 b.h.p. at 1,300 r.p.m., 168 b.p. at 1,400 r.p.m. 
§ 260 b.h.p. 
+ Half engine speed. 


The Aeroplane (London), November 28, 1917 


German Airplane Design.—The September issue of the Ger- 
man aviation magazine, Deutsche Luftfahrer Zeitschrift, pub- 
lishes an article on single-seater fighting airplanes, in which 
the following phrases appear: 

“The demand for surpassing the ceiling of the enemy air- 
eraft made it necessary to increase the area of the airplanes, 
this being, however, possible no further in the monoplane 
model. Thus the small-dimensioned, light biplanes were pro- 
dueed, keeping the monoplane body, and here again Fokker 
turned out one of the most successful types, differing from the 
other fighting biplanes by obtaining lateral control through 
warping, as against the ailerons of the others. 

“The first Fokker biplane fighters had two sets of struts 
between the planes on each side of the body; but even though 
all parts were built light and small, our enemies, demanding no 
such high safety figures as we, turned out fighting planes which 
were, owing to their smaller weight, equal to our aircraft; at 
times even surpassing them. 

“This led to re-designing when but one set of plane struts 
was employed. Thus the head resistance was also reduced, and 
the Fokker and Albatros, one-set strut biplanes, are still the 
most employed fighting airplanes. The competition with the 
airplanes of the enemies, steadily increasing in performance, 
has forced the German designers to shape all details in the 
fighting biplane to least weight and highest reduction in head 
resistance, the foremost results being building the engines into 
the bodies; another object being to reduce the rudder and ele- 
vator areas to a minimum, some designs doing away even with 
fixed tail planes and fins, as in the Halberstadt type.” 
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National Advisory Committee’s Annual Report 


Following is an extract from the annual report of the 
executive committee of the National Advisory Committee for 
Aeronautics covering its activities during the fiscal year 1916- 
1917: 

General Recommendations 

In the latter part of March, 1917, when war with Germany 
seemed imminent, the committee, in conference with United 
States military and naval officers and manufacturers of air- 
eraft, reviewed the condition of the aeronautical industry, the 
facilities then existing in this country for meeting the require- 
ments of the Government, the possibilities of adequate ex- 
pansion, and the then patent situation and its influence on 
the aeronautical industry. 

A subcommittee was appointed to cooperate with repre- 
sentatives of aircraft manufacturers and to investigate all 
problems entering into the quantity production of aircraft 
for the Government. After a careful study of the conditions 
then existing the Advisory Committee submitted recommen- 
dations to the War and Navy Departments for increasing 
the quantity production of aircraft and urging the adoption 
of a continuing program of manufacture for the next three 
years. 

In early April the chairman of the executive committee 
conferred with the Secretary of the Navy and the Secretary 
of War as to the best method to obtain the most efficient re- 
sults in the development of aviation and the supply of air- 
eraft for military and naval purposes, stating that the Ad- 
visory Committee deemed it desirable to create an aeronaut- 
ieal service with a civilian head, but not a distinct Govern- 
ment department. This met the informal approval of the 
two secretaries and after a thorough study of the problem 
the committee recommended to the Council of National De- 
fense that a board be appointed by the Council of National 
Defense, with the approval of the Secretary of War and the 
Secretary of the Navy, to be known as the Aircraft Produc- 
tion Board, whose duties would be to consider and deal with 
the problems arising in connection with the quaatity produc- 
tion of aircraft in the United States for military purposes. 
The Advisory Committee further recommended that the Seec- 
retary of War and the Secretary of the Navy appoint a 
Joint Technical Board of the Army and Navy for determin- 
ing specifications and methods of inspection for all aircraft 
requirements for the two services. 


Ground Schools for Aviators 


Supplementing the recommendation made to the Seere- 
tary of War and to the Secretary of the Navy that a con- 
tinuing program be approved for the production of aireraft, 
on April 13 the committee recommended to the Council of 
National Defense that the several problems connected with 
the establishing of cadet training schools for aviators and 
with the production of aircraft should be considered together 
as interrelated problems and should also be considered jointly 
for the uses both of the Army and Navy. 

The committee further, at the suggestion of and in co- 
operation with the War Department, took the initiative in 
organizing the several ground or cadet schools for the pre- 
liminary training of aviators in this country and in deter- 
mining the curriculum and methods of earrying on this 
instruction. 

To this end the committee took under consideration the 
different methods of training used by Great Britain and 
France. 

On recommendation of the committee, the War Depart- 
ment selected the following six colleges for the establishment 
of ground-school training in aeronautics: Massachusetts In- 
stitute of Technology, Cornell University, Ohio State Uni- 
versity, Illinois University, University of Texas and Univer- 
sity of California. Later Princeton University and Georgia 
School of Technology were added. 


Aeronautical Patents 


In January, 1917, the War and Navy Departments called 
the attention of the Advisory Committee to the prohibitive 
prices of aircraft charged by the various aircraft manufac- 
turers, attributing these prices to the extra item of royalty 
added by each firm in anticipation of infringement suits by 
owners of alleged basic aeronautical patents, who were then 
threatening all other airplane and seaplane manufacturers 


with such suits, and causing thereby a general demoralization 
of the entire industry. 

After numerous meetings with Government officials, own- 
ers of patents and aircraft manufacturers, the committee 
recommended the organization of an association among air- 
craft manufacturers for the purpose of cross-licensing aero- 
nautical patents between the members, such association to be 
known as the Manufacturers’ Aircraft Association. 

The purposes in view in the formation of this association, 
and which it is believed have been achieved, are the following: 

(1) The prevention of the virtual deadlock with danger 
of monopoly existing under the patent situation as obtaining 
previous to its consummation, and the removal of restraint 
upon the trade operative under the existence of such situation. 

(2) The settling or avoiding of all litigation, actual and 
prospective, under the previously existing patent situation. 

(3) The opening of the industry to free competition of all 
airplane manufacturers and the opening of all patents held 
by the membership of the association to equal use and on 
equal terms. 

(4) Provision, as set forth in the articles of agreement, 
whereby a design originating with a given manufacturer may 
be put into production and used by another manufacturer 
with all design data, drawings, specifications, ete., on the pay- 
ment of a small fee, thus facilitating quantity production of 
an approved design and stimulating the production of new 
designs or processes. 

(5) The development and financial stability and confidence 
in the airplane industry, thus making possible the financing of 
the absolutely needed expansion in order to take care of the 
expected demands. 

(6) Reduced cost of aircraft to the Government by reduc- 
tion of airplane royalties payable under all patents made 
available under the association to an amount less than one- 
half the figures previously demanded under a part only of 
these patents. 

(7) Broadly speaking, the encouragement of airplane pro- 
duction to the highest practicable degree and with reference 
to the demands of the Government under war conditions. 


Information from Europe 


In March, 1917, the committee arranged in conjunction with 
the National Research Council, for representation on the 
foreign committee sent abroad by the National Research Coun- 
cil to obtain detailed information on scientific matters of im- 
portance in connection with the war, and Dr. Joseph S. Ames, 
member of this committee, was appointed such representative. 

In order to further develop contact with sources of infor- 
mation from abroad, Lieut. Col. L. W. H. Rees, R. F. C., 
member of the British Commission, together with Maj. Joseph 
Tulasne, Captain de Guiche and Capt. A. de La Grange of 
the French Flying Corps and members of the French Com- 
mission, were made associate members of the committee, and 
as such attended its meetings, contributing valuable informa- 
tion and suggestions regarding matters with which they were 
especially familiar. 

Census of Production Capacity 


Previous to the entrance of the United States into the 
present war, the committee had undertaken a census of the 
production facilities of manufacturers of aircraft and aero- 
nautical engines, which information was made available for 
use of the Aircraft Production Board at the beginning of its 
work in April. 


Site for Experimental Laboratory 


In October, 1916, the committee took under consideration 
the question of the selection of a suitable site for the commit- 
tee’s proposed experimental laboratory. 

At the suggestion of the War Department, requesting recom- 
mendation by the Advisory Committee in the matter, this eom- 
mittee inspected several proposed sites and after making in- 
quiries as to the general health conditions and the problems of 
accessibility to Washington and the iarger industrial centers 
of the East, protection from enemy naval attack, climatic con- 
ditions, and cost of the site, it made recommendation to the 
War Department for the purchase of a site about four miles 
north of Hampton, Va., which recommendation was accepted 
by the War Department and the site was purchased. 
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On this field the War Department has allotted to the com- 
mittee a space suited to the erection of the committee’s pro- 
posed research laboratories. The laboratory building is now 
in the course of construction. 

The committee has also under preparation plans for the 
first aerodynamic laboratory to be installed at Langley Field 
intended for the development of high wind speeds. The work 
on this laboratory will be begun as soon as plans are ready. 


necessary stations and equipment, both in the United States 
and abroad. 


Board of War Inventions in Aeronautics 


The committee, through an appropriate subcommittee ap- 
pointed for the purpose, has acted as a board of inventions 
for the Government in matters relating to aeronautics, and 
since the outbreak of hostilities between the United States 
and Germany it has weekly examined hundreds of sugges. 
tions and inventions pertaining to this subject. 


Definition of Technical Terms 
During the year the committee has given further attention 
to the subject of the definition and standardization of tech. 
nical terms used in aeronautics, and has prepared a further 
edition of its bulletin on the subject. (Technical Report No, 
15.) 


Airplane Design and Materials 


The committee has cooperated with the Aireraft Production 
Board in connection with a wide variety of problems relating 
to the design, specifications and tests of aircraft. The com- 
mittee has now in hand (November, 1917) a most important 
investigation on the use of steel for airplane construction. 

In connection with the subject of the materials for airplane 
construction, the committee has given its attention chiefly to 
the investigation of strut forms for airplanes, the strength 
of spruce bars and the development of cotton airplane fabries 
as a substitute for Irish linen. 

In the field of power-plant design and construction for air- 
craft, the committee has cooperated with the Bureau of Stand- 
ards in the design, construction, equipment and operation of 
a large vacuum chamber engine testing laboratory, which is 
intended to reproduce the conditions of aeronautical engines 


Metric System Adopted 
On recommendation of the Advisory Committee, in De. 
cember, 1916, the War, Treasury, Interior and Commerce 
Departments adopted the metrie system of weights and 
measures for all drawings and calculations on aeronautical 
matters, for use with the accompanying English equivalents, 
Aerial Mail Routes 
In December, 1916, the subject of cooperation with the 


operating at high altitudes. This equipment has been installed 
with special reference to the development and improvement 


of the “ Liberty ” engine, and important investigations bearing 
on this problem are now being earried forward. The com- 
mittee has also carried on a number of researches on the sub- 
ject of radiator design and proportion, carbureter design and 
adjustment and ignition apparatus, and is continuing its study 


of the problem of an airplane engine muffler. 
Airplane Instruments 
improved 


The committee has developed an 


in connection with certain free-flight tests under consideration. 
Aircraft Communications 
Regarding the subject of aircraft communications, the com- 


mittee has cooperated in the development of a generator for 


wireless sending from airplanes and intended to satisfy the 
requirements of the Army and Navy. Means for receiving 
wireless signals in an airplane have also been investigated 
and it has been established that a very efficient receiving set 
employing the sound method is practicable. Investigations 
are still being carried on regarding means for detecting hos- 
tile airplanes before they are visible or before they can be 
heard by the unaided ear. 
Mapping from Airplanes 


On March 8, 1917, the committee took under consideration 
the development of methods for mapping from airplanes. 
Allotments were made for developing a new type of airplane 
mapping camera and gratifying progress has been made in 
the development of such an instrument. 


Meteorology 


In the field of meteorology, the committee recommended 
to the President an appropriation for the extension of the 
aerological work of the U. S. Weather Bureau, and in ac- 
cordance with which an appropriation of $100,000 was made 
by Congress for this work. 

In August, 1917, the Advisory Committee recommended that 
there be organized under the Chief Signal Officer of the 
Army, as a war measure, a military aerological service with 


form of 
geographic position indicator, which will be of special value 


Post Office Department in the establishment of aerial mail 
routes was considered. Recently the Second Assistant Post- 
master General has expressed a desire to develop such routes 
in a trial way and so far as military requirements may per- 
mit furnishing the needed equipment and personnel. 
Civil Aerial Transport 

In the latter part of 1917 a special subcommittee was 
appointed to take under consideration the various phases of 
civil and commercial uses of aeronautics with special refer- 
ence to the conditions which may be expected to develop at the 
close of the war. 

Landing Field for Transient Aviators 

In connection with the accommodation of transient aviators, 
and in cooperation with the War Department, a tentative se- 
lection of a tract of land was made on the Eastern Branch and 
southeast of the Washington Navy Yard. 

Technical Reports 

The following is a list of technical reports which have 
been collected by the executive committee for publication in 
the third annual report (Reports Nos. 1 to 12, inclusive, were 
published in previous annual reports) : 
No. 13. 
No. 14. 


Meteorology and Aeronautics. 

Experimental Research on Air Propellers. 

No. 15. Nomenclature for Aeronautics. 

No. 16. The Stretching of the Fabric and the Deformation 
of the Hull in Full Balloons. 
17. An Investigation of the Elements which Contribute 
to Statical and Dynamical Stability and of the Effects of 
Variation in those Elements. 
18. Aerofoils and Aerofoil Structural Combinations. 
19. Periodic Stresses in Gyroscopie Bodies with Appli- 
cations to Air Screws. 
20. Aerodynamic Coefficients and Equivalents in Dif- 
ferent Systems of Units. 

No. 21. Theory of an Airplane Encountering Gusts, II. 

No. 22. Fabrics for Aeronautical Construction. 

No. 23. Aeronautical Power Plant Investigations. 





Annual Report of the Chief Signal Officer 


The work of the Signal Corps has included the develop- 
ment of the Army’s air program, the installation, operation, 
and maintenance of military telegraph and telephone systems, 
and radio ship and shore stations, the installation and main- 
tenance of annunciator-buzzer and other target-range com- 
munication systems, the supply of the signal-unit accounta- 
bility equipment to the several components of the Army, and 
the supply of material for the maintenance of fire-control 
systems and radio and signal stations for coast defenses. 

At the commencement of the fiscal year 1917 the Mexican 
border mobilization was in progress. The Signal Corps met 


its requirements for that additional work with some difficulty. 
After some months the situation was relieved by an appro- 
priation for the air service, about ten times as great as the 
total amount appropriated for such service during the pre 


eeding four years. Additional increase in personnel through 
the Reserve Corps was also authorized and the corps given 
authority to proceed with the organization of units and the 
purchase of equipment to meet existing needs. 

The Signal Corps had at its disposal at the outbreak of 
the present war the nucleus of its war personnel and com- 
plete information as to the possibilities of the material market, 
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and with the assistance of the National Advisory Committee 
for Aeronautics, the National Research Council, and the 
Council of National Defense, immediately acted to meet the 
emergency. Conditions made necessary a special air program. 
Congress approved of the air program and the bill was signed 
by the President July 24, 1917. 

Following is a statement of the Government boards directly 
associated with the office of the Chief Signal Officer, the sev- 
eral divisions necessarily established in that office to meet 
existing conditions, and a general statement of the duties of 
each : 

Council of National Defense—Aircraft Production Board 

This board was established by resolution of the Council of 
National Defense of May 16, 1917, to consider matters relat- 
ing to the quantity production of aircraft in the United 
States and to cooperate with the Army and Navy in further- 
ing their air programs. In its advisory capacity the board 
has rendered invaluable aid to the Signal Corps. 

Joint Army and Navy boards on aeronautical cognizance, 
design and specifications, Zeppelins, and on technical aircraft 
were created and have insured the desired cooperation be- 
tween the War and Navy Departments. 

Air Division 

This division of the office of the Chief Signal Officer of 
the Army has general supervision over all matters pertaining 
to aviation. It handles all matters of design and develop- 
ment of airplanes; the selection, training, and commissioning 
of the officers of the aviation section;. the recruiting and or- 
ganizing of its enlisted personnel for duty at home and 
abroad; the training of aviators and the conduct and opera- 
tion of aviation schools and stations. 

The following table shows the sum appropriated for Army 
aviation purposes: 


are a als a sh Ss argh digs pi ara ante i A oa em ie are $125,000 
ee eae 100,000 
EINE BA a hak ais ard dim @ dca aia oh wee es 125,000 
reer rer ea) nS ae so ee ee 250,000 
Nh aaa aia hai & idk’. sh val indica dine Sid ie eR ae 300,000 
i Cn. osc cede am necae ead ne meee dels 500,000 
ge a ea aca: gs 'y ds an: ots to arin ase Ea ae oa 13,281,666 
FEE FE OO LS 43,450,000 


On July 1, 1916, twenty-three officers of the Regular Army 
had completed their training in aviation and were serving on 
duty with the aviation section of the Signal Corps. Twenty- 
six other officers were under instruction. A small number of 
firms was making airplanes or airplane engines. With one 
er more exceptions practically none of these were producing 
more than an occasional machine, and most of the product had 
been contracted for by foreign governments. Five officers 
were in Washington charged with the duty of overseeing the 
expansion of the aviation section of the Signal Corps. 

The problem of the fiseal year 1918, therefore, was the 
problem of preparing a general plan of development, of 
securing the cooperation of the aeronautical industry and 
insuring its expansion, and of solving the innumerable scien- 
tific and engineering problems which must be met to send men 
and machines into the air to reconnoiter and to fight over 
unmapped country. 

Many weeks were required to remove the obstacles in the 
way of obtaining suitable airplanes and airplane engines in 
large quantities. 


Specifications of various types of machines were prepared 





Appropriation. 
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Washington-Alaska Military Cable & Telegraph System, 1917-18....... 
Radio installations on Mexican border, 1916-17..............-0ee085 
Commercial telephone service at Coast Artillery posts, 1917.........-. 


by a board of technically trained officers assisted by consult- 
ing engineers from civil life; the facilities of the Bureau of 
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Standards were used for the testing of various materials; and 
devices of all sorts which might increase the military efficiency 
of the aviator received trial. 

The money provided by Congress for the purchase of a 
site for an aeronautical experimental station was used in the 
purchase of Langley Field at Hampton, Va. This site, ideal 
for both land and water flying, was selected after a thorough 
canvass of available tracts. 

The national-defense act of June 3, 1916, authorizing the 
organization of an Officers’ Reserve Corps and an Enlisted 
Reserve Corps was made the basis for training a reserve civ- 
ilian personnel of flyers and mechanics, and a system of in- 
struction was adopted which, with amplification and modifica- 
tion, is forming the basis of the instruction of war pilots. 

When, in April, the United States entered the European 
war the Chief Signal Officer availed himself of the offers 
of a number of civilian experts to assist him by advice in 
meeting the problems of expansion which confronted the avi- 
ation service. Representatives of other Governments at war 
were also consulted and, as a response, experts in every line 
of aeronautical work were sent to Washington, so that the 
combined experiences of three nations became available to the 
United States. 

Although training machines could be obtained, the war air- 
plane with its refinements of construction and its engines of 
unprecedented efficiency was practically unobtainable in the 
United States in April. The Liberty engine, which for power, 
lightness, and efficiency compares favorably with the best 
European types, was under development in June. 

By the end of June, 1917, the number of Regular Army 
officers trained and detailed to aviation duty had been in- 
creased from twenty-three to ninety-two, and in addition fifty- 
four civilians had qualified for commissions in flying capaci- 
ties in the Signal Reserve Corps. The system of training 
civilians for commissions had been amplified by the organiza- 
tion of eight schools of military aeronautics, where prospec- 
tive officers could receive schooling in military discipline, the 
principles of airplane and engine construction and operation, 
radiotelegraphy, photography, bombs and bomb dropping, and 
aerial observation, and at the close of the fiseal year many 
student officers were under instruction. 

The program of action made possible by the Congressional 
appropriation that became available July 24, 1917, had been 
practically mapped out before the end of the fiscal year. 

Equipment Division 

The fiscal year 1917 has shown an abnormal expansion of 
the work of the equipment division, due to the declaration of 
war. Many problems of supply and finance have arisen. The 
formation of many new organizations and the increase in the 
allowance for such organizations has made it necessary for the 
corps to secure enormous quantities of mobile army equip- 
ment. 

Standardization in the types and production of airplanes 
and airplane engines was initiated. with the cooperation of the 
manufacturing industries of the eountry. This has involved 
the reconstruction of factories, in most cases the installation 
of entirely new equipment and the development of a new 
organization. 

The following shows the disbursements from Signal Corps 
appropriations during the fiseal year 1917: 


Balance 
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The following shows the disbursements from allotments to 
the Signal Corps during the fiscal year 1917: 


Balance 
Amount. Disbursements. unexpended. 
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re eee 699.75 699.75 cae eee 
11,588.47 Sti ales 


LIER Pye 342,227.00 342,227.00 5 ald 











News of the Fortnight 


Unification of the British Air Services 

The unification of the British air services under a single 
head responsible to Parliament, which has been a _ long- 
standing topic in the English press, is now an established fact. 

The Air Foree Act, 1917, the bill for which was introdueed 
in the House of Commons on Nov. 8 by the Government and 
passed by both houses in the latter part of November, pro- 
vides for the establishment of an Air Force, equal in status 
with and independent of the Navy and the Army, in which 
the present Royal Naval Air Service and the Royal Flying 
Corps will be absorbed. 

The Air Foree Act further provides for the establishment 
of an Air Council, equal in status with and independent of 
the Board of Admiralty and the Army Council, which will 
take the place of the present Air Board. The president of 
the Air Council is to be a Secretary of State and will hold 
a position analogous to the First Lord of the Admiralty and 
the Secretary of State for War. He will be directly respon- 
sible to Parliament for all questions involving the personnel 
and material of the Air Force, and the manufacture, design 
and equipment of aircraft. While the Air Board is only a 
consultative body, the Air Council will executive 
power. At present it is proposed that the Air Council shall 
consist of a Secretary of State, a Chief of Staff, a Sub-Chief 
of Staff, and two officers who shall be responsible for the 
personnel and the materiel, respectively. 

The Air Foree Act also provides for the establishment of 
an Air Foree Reserve and an Auxiliary Air Force, which will 
have a status similar to that of the Royal Naval Reserve and 
the Territorial Force. 
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Miss Stinson in Record Flight 

Miss Katherine Stinson established a new American non- 
stop record for airplane flight on Dee. 11 by flying from San 
Diego to San Francisco, and covering the distance of 610 miles 
in nine hours and ten minutes. 

Miss Stinson suffered somewhat from the cold, due to the 
high altitude at which she flew, but otherwise she experienced 
little discomfort on the long trip. In crossing the Tehachapi 
mountains, in southern California, she reached her highest alti- 
tude of the journey—9,000 ft. 

Miss Stinson’s flight beats the previous non-stop record of 
512 miles, made by Miss Ruth Law, Nov. 19, 1916, between 
Chicago and Hornell, N. Y. 

Miss Stinson started at 7.31 a. m., from the North Island 
Aviation Grounds at San Diego and arrived at the Presidio 
Military Reservations at 4.41 p.m. The flight was made in a 
triplane. 

Government Is Using Motor Plant 

That part of the machinery and plant of the General Vehicle 
Co. of Long Island City, N. Y., which is being utilized to turn 
out the Gnome-monosoupape airplane engine, has recently been 
taken over by the Government. The company makes the fol- 
lowing announcement : 

“With respect to certain rumors regarding the General 
Vehicle Co., Ine., it may be authoritatively stated that while 
a considerable portion of the Long Island City plant will be 
devoted to other work than the manufacture of electric trucks, 
the General Vehicle Co., as well as its manufacture of electric 
trucks, will continue utilizing such portions of the Long Island 
City plant as may be necessary for the purpose of continuing 
its business of nearly seventeen years.” 

Offer Bonus to Speed Spruce 

As a means of speeding up the production of spruce to be 
used for military airplanes, Col. Brice P. Disque, Signal Corps, 
U. S. A., in charge of spruce production at Portland, Ore., 
announced recently that the Government would pay a substan- 
tial bonus on all deliveries prior to Feb. 28, 1918, and at the 
same time announced a new and higher price per thousand 
feet. 

The price was fixed at $90 per thousand feet f. 0. b. at the 
point of inspection, plus a bonus of $40 per thousand feet for 
all pieces accepted up to Jan. 31, and a bonus of $30 per thou- 
sand feet for all accepted up to Feb. 28. 

Col. C. G. Edgar Has Been Promoted 

Lieut.-Col. C. G. Edgar, U. S. A., who is in charge of the 
Construction Division of the Aviation Section has been pro- 
moted to be a colonel with rank dating from Dee. 1. 


Secretary Daniels on the Naval Flying Corps 

In his report to the House Sub-Committee of the Naval 
Affairs Committee as well as in the discussion which fol- 
lowed, Secretary of the Navy Daniels gave the following in- 
formation regarding the expansion of the Naval Air Service. 

The inerease in the naval aircraft material has been ap- 
proximately 1,400 per cent; in personnel, 3,000 per cent; in 
stations and training schools, 3,200 per cent, and better results 
are steadily obtained. An estimate of 10,000 machines and 
5,000 aviators is well within the correct number to be ex- 
pected for next spring. 

The naval aircraft factory at Philadelphia which was 
completed within ninety days, is about 400 ft. long and has 
a floor space of approximately 140,000 sq. ft. It is expected 
to produce something like 1,000 machines a year of the 
smaller type, or perhaps one half that number of the larger 
type, when in full operation. In addition to relieving other 
manufacturers for Army work, the naval aireraft factory 
will conduct experimental work. The production end will 
also supply the Navy with correct figures as to the cost of 
machines and so protect the service as to expenditures. 

Report of the Forester 

In the annual report ol the Forest Service of the United 
States Department of Agriculture it is stated that over 500 
tests were made from Sitka spruce, white oak, and yellow 
birch to determine the influence of drying and steaming on 
strength, with particular reference to use in airplanes. 

Kiln-drying tests previous to the entrance of the United 
States into the war continued along the same lines as in the 
past. Encouraging tests on structural sizes of Douglas fir 
show the possibility of kiln drying without appreciable loss of 
strength. A method was perfected under which hemlock ship- 
lap can be dried to shipping condition with practically no de- 
grade in forty to forty-eight hours, and 2-inch plank in from 
four to six days. Douglas fir and red and white fir were also 
dried to practically a perfect condition in forty-eight hours. 
The time for drying maple last blocks was reduced from 
twenty-one to two months, and losses reduced from an average 
of about 15 per cent to 6 per cent. Green basswood was satis- 
factorily dried in 2-inch thicknesses in thirteen days and 1-inch 
thicknesses in nine days. Dogwood sticks and iron-wood blocks 
were dried in comparatively short periods without checking 
or honeyeombing. 

No Aero Show to Be Held 

The Organization Committee of the Second Pan-American 
Aeronautical Exposition announces that in order to keep clear 
of any possibility of adding to the congestion in transportation 
facilities of the country, it has decided to postpone the ex- 
position, which was to be held at the Grand Central Palace 
beginning Feb. 16. 

As the entire purpose of holding the show was to assist in 
carrying out the aerial program by the process of education 
outlined in the first announcement of the exposition, the com- 
mittee feels that it can carry out such a program by holding a 
series of aeronautical conferences instead of holding the show. 

Report of the U. S. Naval Observatory 

in his annual report to the Bureau of Navigation, Rear 
Admiral Howard, U. 8S. N., retired, superintendent of the 
Naval Observatory, refers to aviation instruments as follows: 

In conjunction with the station at Pensacola and other 
commands engaged in flying, the observatory has practically 
accepted as standard an altimeter (altitude aneroid barometer) 
and a elock. A compass for aireraft has been adopted and 
issued but is not proving entirely satisfactory and further ex- 
periments are under way. 

One form of statoscope for dirigibles has been found satis- 
factory for certain purposes and will be issued to each dirig- 
ible when delivered. This is the Custer type. This instru- 
ment is non-luminous and does not indieate speed or amount 
of ehange of height. The observatory is assisting various 
inventors and makers of instruments to devise a statoscope 
that will answer all requirements. 

The observatory has on hand a small number of airplane 
eameras of acceptable design. These are not fixed in the car 
and their value will have to be determined in service. Other 
forms of cameras are under trial. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRIISS 
AEROPLANES AND CVRIISS MEN HAVE "DONE THEIR BIT: 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 


DAW WW WARD NW WW ODA NAVA MOVOTO MNT INNO NN ON 


é 
¢ 
as 
¢ 
@ 
< 
¢ 
@ 
< 
é 
é 
é 
é 
¢ 











January 1, 19] 





770 AVIATION — 












Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 


We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 


You can order from us 
at once such parts as: 


Steel Tubing 
Stabilizer Tubes 











Airplane Parts! 


Immediate Delivery! 


Push Rod Tubes 

Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 4%” 
to 2%’, 14 gauge (.083’’) 
to 22 gauge (.028’’) 


Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 


Bearings 
Tire Rims 
Springs 
Forgings. 


For years we have 


made oval and ‘‘D’ 
shaped tubing for the 
Curtiss Airplane Co. 


Let us help you make 
your estimates. 


Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 


If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio,” U. S. A. 


Famous for Stanweld Rims, Tubing, etc., Perfection Springs, Bock Bearings, 
Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 
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Three in One.” 


Equipment—F our full sets of Standard Instruments and Accessories. 


We Offer the Following 


Aviation Equipment For Sale 
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Martin Type Model S Seaplane. This machine is equipped with the 
well known Hall-Scott A-5a 150 HP Engine. 
two-place tractor biplane, equipped with single round-end pontoons, 
with auxiliary wing tip and tail pontoons. 









This Seaplane is of the type recently furnished the Holland Govern- 
The Plane has never been put in actual service. The engine 
has seen but very limited service, it is in excellent condition having 
been thoroughly overhauled in the Hall-Scott Factory, and has 
passed the U. S. Government Inspectors’ test. 


Three Hall-Scott A-5 Engines, 125 HP 6 cylinder, vertical, water- 
These engines have been thoroughly overhauled in the 
Hall-Scott Factory and are in excellent running condition. They 
are complete in every particular. 


Detailed specifications of the above equipment will be furnished on application. 
An unusual opportunity is offered here to secure some very high grade 
equipment, all in excellent condition, at most attractive prices. 


WRIGHT-MARTIN AIRCRAFT CORPORATION 
New Brunswick, N. J. 



















The Seaplane is a 
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NEW 
ENDURANCE RECORD 


SAR 


Established by 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


MONA RR 





UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - : CALIFORNIA 
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We also manufacture 


ALUMINUM INGOTS, PURE AND 


ALLOYS, RODS, GRANULES, 
ALUMINUM SOLDER, GUARAN. 
TEED TO GIVE SATISFACTION. 
BABBITT METAL — SOLDER — 
PIG METALS. 


Shipments prompt—Prices low 
Quality Right 
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In 55 calendar days, this building, 600 feet x 900 feet, 540,000 sq. ft., was ready for the owner. 


Austin Standard Factory-Buildings 


120,000 Square Feet in 30 Working-Days 
540,000 Square Feet in 55 Calendar Days 


INE Austin Standard No. 3 Factory-Buildings, each 600 feet long, 
were here placed side by side to make a structure 600 by 900 feet— 
540,000 square feet of well lighted, clear-working floor space. In 30 
working-days from date of order the owner occupied 120,000 square feet. 
In 55 calendar days, less than half the schedule time, the owner occupied 
the entire 540,000 square feet. 


To manufacturers of aircraft and aircraft parts, in this time of na- 
tional crisis, permanent, well built industrial buildings, erected complete 
in 30 or 60 working-days, mean a service of unusual value. 


Austin Standard Factory-Build € 7 In special work as well as 
ings in nine types are ready to 
meet your needs for short-time 
delivery of completed floor space. 
Designs are ready. Structural 
materials are under order and in 
stock ready for shipment to your 


standard, unit responsibility as 
applied to industrial building 
means much to the Owner in 
sureness of results. An Austin 
contract insures quality, definite 





site. cost, and completion on time. 

Pu +  . . - Cleveland 16210 Euclid Avenue Eddy 4500 
, > or Wire P ice nearest the ropos d 

Write, phone or wire th off ce neare e propos eee Sea ane Pst sn 
WOrk. Indianapolis Merchants’ Bank Building Main 6428 
. New York 217 Broadway Barclay 8886 
| he Austin Col | pan y Pittsburgh House Building Court 1993 
Philadelphia Bulletin Building , — aoe 
* . « ‘ 
Industrial Builders Washinaten ‘Bellvue Hote! Main 2550 


4 COMPOSITION ROOFING 
STEEL SASH B OTEEL SASH ~WOod SHEATHING 










¥, STERL- SASH 
Wood PuRLins 


>- 


EL- SASH 


44°i¢ co cots 









44-14 CC Cas 49-14" Cc Cots 


i oT i 
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CONCRETE FLOOR 


s CONCRETE FOUNDATIONS 


This section shows how Austin Standard No. 3 Building can be extended laterally to any required width. From the point 
A to point B, leaving out the monitor under B, is the original Standard Cross Section. In the building shown above, the 
width was 900 feet. 
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The J. G White 


Engineering Corporation 





Designers Engineers 





Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 





Engineering investigations and_ reports 
made with recommendations covering | 
every detail of design and construction. | 


Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 


ments for prompt shipment. 








43 Exchange Place - New York 


LONDON CHICAGO | 
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Mr. John B. Burnham, President American Game Asso- 


ciation, says: ‘‘ Trapshooting is great practice for both 
experts and beginners and develops crack field shots.” 


Clay Pigeons Know No Game Laws 


There is no limit of season, law or time. There 
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is no long distance journey to the shooting grounds. {== 
MAIL THIS COUPON rhere is never the disappointment of not finding {£2 
game. = 
marking X before subiect that interests you ‘ = 
ar Trapshooting [-] Auto Enamel Trapshooting Eg 
nt } Trapshooting for Women | [_} Rayntite Top Material . . ; = 
i ad . | Gedieen Beletiald is always ready at every shooting club. Clay birds j= 
| } Trapshootin Leag ues = ¥ : : of let : - e - — 
= Game Bird Booklet TJ) Fairfield Rubber Cloth are plentiful—ready with their speedy flight and |= 
== [] De Pont Sporting Powders| [_] Anesthesia Ether vexing turns to give you more gun thrills to the {2 
[) ledestrial ae —) Leather Solutions .ainute than any “ feathered game” can give. = 
[] Blasting Powder ["] Metal Lacquers | Every man—every woman should know how to [55 
([) Blasting Supplies () Refined Fuse! Oil i shoot and “ hit ” what they shoot at. The gun club j= 
() pee C} Genete is the place to learn this democratic patriotic sport. j == 
| (7) Py-ra-tin Toilet Goods [_} Alums Find out how—now. a3 
} Challenge Colla [| Saltpetre 7 : ; ba i 
a oa er ) Weed Pul Check trapshooting in the coupon—mail it to us {|= 
‘own & Country Pain ulp 2 ame 
. and get all the facts. = 
(_] Vitrolac Varnish [} Tar Distillates | ind 5* ull the facts — 
[7 Flowkote Ename! [| Dyes and Bases i } | ) P D N & ( pe 
| E. 1 Du Font De Nemours 0. = 
\ Established 1802 = 
ON a re Se ee | WILMINGTON DELAWARE = 
\ The Du Pont American Industries are: = 
I PL eee 25 4 P \ E. I. Du Pont De Nemours & Company, Wilmington, Delaware = 
| Explosives — 
| Du Pont Chemical Works, Equitable Bldg., New York = 
. | Pyroxylin and Coal Tar Chemicals — 
City... 2... eee ees State..... . \ Du Pont Fabrikoid Company, Wilmington, Delaware = 
\}\ Leather Substitutes — 

\ rhe Arlington Works, 725 Broadway, New York 

Ivory Pyralin and Cleanable Collars 
HM erarreereerererrerrereeenererranrTTTNTTTUTTTAM\\ \ Mdidteeen Sea. Pittadiintin: te 


Paints, Pigments, Acids and Chemicals 
Du Pont Dye Works, Wilmington, Delaware. .Dyes and Dye Bases 
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TURNBUCKLES 


We Manufacture the Following Type Aeroplane Turnbuckles 


Standard Type 


No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 
No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 


326 Short, Male 327 Long, Female 
326 Short, Female 327 Short, Female 
326 Long, Female 328 Long, Female 
327 Long, Male 329 Long, Female 
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The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 
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Model T. T., 90 h. p. Training Tractor 








WITTEMANN-LEWIS AIRCRAFT COMPANY 


Lincoln Highway Newark, N. J. | 








Near Passaic River Telephone Market ) 











WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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| Tuomas-Morse Aircrart Corporarion 











ITHACA ,N.Y. VU.S.A- 


Contractors to U. S. Government 
































The 


Aeroplane Company Sere 


Speed 


Aeroplane 


Executive Offices 608-609-610 Singer 


: Building, 149 Broadway, New York City. 
Jamaica Plain Boston Telephones 6710-6711 Cortlandt. 





Lanzius Aircraft Company 
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a counterbalanced aviation 
crankshaft.... 


one of the 18 different 

models we are now making 

for 14 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 


We have shipped 56,938 Counterbalanced Crankshafts to November 26, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 














IT PAYS TO 
CONCENTRATE 
YOUR PURCHASES 


IN THIS 1200-PAGE (9 x 12 IN.) CATALOG WE SHOW 
A COMPLETE LINE OF 


SMALL TOOLS 
GENERAL HARDWARE 
AND SUPPLIES 















It is full of items requisitioned every day in every large factory, 
many of which are sometimes difficult to locate. 


If you appreciate the advantages of concentrating your purchases 
in this line you should write today for a copy of this catalog. 
Please mention catalog No. 106. 


HAMMACHER, SCHLEMMER & Co. 


NEW YORK, SINCE 1848 Fourth Avenue and 13th Street 
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Reaming All Bearings to True 
Alignment in One Operation 


le ee 


i 


The Martell Adjustable Aligning Reamer 


displaces the old, costly method of hand 
scraping, with a simple easily applied and 
surely accurate system. 

In the aligning and finishing of crank case 
bearings of internal combustion engines, the 
Martell System is a particularly great ad- 
vance on the score of economy. It has saved 
from 50% to 80% over hand scraping time 
in scores of cases, besides producing work 
accurate to within .00025. 


The diameter of the reamer blades is controlled 
by micrometer adjustment, while the alignment of 


the reamer bar is obtained through the use of the 
necessary number of centering bushings. Let us 
tell you just how much time and money the Martell 
Reamer can save for you. Call upon us at the New 
York or Chicago Auto Show and inspect the Martell 
Reamer and other tools of great accuracy. 











} r _3 
Woonsocket, RI.USA. 
¢€ + 


New York, Woolworth Bldg. Detroit, Majestic Bldg. 











CRANKSHAPTS, Etc., Will Be Put in Running 
Balance in My Recently Organized 


aboratory of [Dynamic 








alance 














Centrally Located in This City 


All work guaranteed and done on my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 


self-appointed experts. 








W. AKIMOFF., Builder of Dynamic Balancing Machinery 





Office: HARRISON BUILDING, PHILADELPHIA 
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We are ready now to start producing 


15,000 PERFECT STARTERS 


This is no idle boast, but a prophecy and pledge of our 
readiness to do our part in equipping America’s air fleet. 


Every ‘Perfect Starter’’ 


delivered will be constructed 


with the same wonderful fool-proof and durable fea- 


tures, as was the one recently 


Tested by Navy Officials who have pronounced the test “Perfect” 


All ‘‘ Perfect Starters’’ are interchangeable on 4-, 6-, 8-, 


and 12-cvlinder motors ; 


100 H. P. to 600 H. P. No 


PipInNG—No Cuances On Motror—LiGut IN WeiGurt. 
To Army, Navy, and officials of airplane manufacturers 


we will give details. 


THE MOTOR COMPRESSOR COMPANY 


52-60 Dickerson Street 


Newark, New Jersey, U. S. A. 
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Aluminum Company of America 


PITTSBURGH, PA. 


Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 


General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 


Branch Offices: 


tc igcueé+haeaesan ssa os 131 State Street 
Er 1500 Westminster Building 
Cleveland........... 950 Leader-News Building 
ct seucakpknwenews 1512 Ford Building 
Kansas City...........308 R. A. Long Building 


Los Angeles (Pierson, Roeding & Co., Agents) 
494 Pacific Electric Building 


errr 120 Broadway 
Philadelphia...... 1216-1218 Widener Building 
Pe 1112 Granite Building 


San Francisco (Pierson, Roeding & Co., Agents) 
731 Rialto Building 
Seattle (Pierson, Roeding & Co., Agents) 
523 Colman Building 
Washington. ..509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest Branch Office, or to General Sales Office 
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: ES = U-FORGINGS HAVE BEEN rom BaT 
FOR sketching, J | 4 : 
typographic maps, ey s 
drafting, and all tech- fe W:: have ~ 
: *4: sae Se most complete 
nical uses, military ee scianeags ts 
naval and civil, there 1S == America for the manu- 

il hich i See facture of parts for 
one pencil which is Sees JN 4 types of air- 
famous as being the oe es planes. 
standard by which all SE) «made parts for the larg: 
pencils are judged. BN the Western Continent. 
This is the VENUS. a Ere = MACHINING 


POLISHING 
NICKLING 


VENUS Pencils are perfect ee sed Sent co gece Cae ettate 
for every purpose. They are aoe ee 
wonderfully smooth, strong 
and durable. More VENUS’ 
are sold than any other draw- 
ing pencil. Quality counts! 
Specify VENUS and look for 
the distinctive VENUS finish. 


17 black degrees from 6B 

softest to gH hardest and 

hard and medium copying 
Price roc each 
$7.00 per dozen 


VENUS °c 
ERASER Cleaniy an ad 


Will not soil or Streak. ra SIZES. 


This trial box with five VENUS 
Drawing Pencils, and VENUS 
Eraser sent FREE. Please enclose 
6 cents for packing and postage. 
Write for it. 


American Lead Pencil Co. 
242 Fifth Avenue, New York 


and Clapton, London, England 
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No. 2B PLAIN MILLER 
Single Pulley Drive 


12 changes to spindle speeds No. 9 taper in spindle. 
6 changes to each spindle speed Table 84 x 37” 


Hardened machine steel gears throughout insure 
maximum driving power at all speeds. 


We also build Universal Millers, Dividing Heads, 
Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY 


1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 


IT’S MEETING THE AEROPLANE 
PROPELLER PROBLEM 


Everywhere, throughout the allied nations, the Defiance No. 613 
Aeroplane Propeller Turning Lathe is meeting the Aeroplane 
propeller problem. Installations by the United States Govern- 
ment, England, and leading aeroplane propeller manufacturers 
stand to endorse this machine as the most practical an 
economical method in use today. 


DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 


is a high productive machine, and will keep pace with present 
day requirements either in output, accuracy, or production cost. 
Each machine in operation takes the place of eight to ten skilled 
workmen. With one man operating a number of machines the 
wage item is cut to little or no consideration, all of which is 
added to profits. This machine will turn aeroplane propeller 
blades of any size—to any shape or pitch—and leaves but the 
final finishing to be done by hand. It will duplicate struts, as 
well as propellers, of irregular shape to exactness. 


in illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 
NEW YORK CITY LONDON, ENGLAND 











“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 


Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 


Successors to Dalton Mach. Co.., Inc. 


1911 Park Avenue New York, U.S. A. 








Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 
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ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 


service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 





“Flexo” Aero 


RADIATORS 


The only The only 

core that core that 

will stand can be so 

severe bent 

landing without 

shocks. injury to 
the metal 

No sharp or soldered 

corners joints. 

to crys- 

tallize 

through 

vibration. 





*“FLEXO”—PATENTED 


FLEXO MANUFACTURING CO. 


1312-1320 E. 12th STREET LOS ANGELES, CAL. 




















FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 


Warplanes. 








FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 


SPECIAL TYPES DESIGNED 














3 rn 


AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 


AERO 
RADIATORS 
INTAKE 


EXHAUST PIPES 


H. W. MEYER 
245 W. 55th St. 
New York 


Wa <i 
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FOXBORO » 


TRACE MARK 


QUALITY INSTRUMENTS FOR AIRPLANES 





Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 

The Foxboro line also includes many different types of indicating and recording 

gauges and thermometers designed for all sorts of conditions and purposes. 
THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. é 

New York CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 








ACIERAL METAL 


Light as Aluminum Strong as Steel 


Non-corrosive by sait water 


CASTINGS RODS SHEETS 


Prompt Deliveries 


ACIERAL CO. OF AMERICA 


Main Office: Plant: 
26 Cortlandt Street 20 Orange Street 
NEW YORK CITY NEWARK, N. J. 








McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 


Highest-Grade—Strongest 


ALUMINUM CASTINGS 





Tensile strength....... 44,250 lbs. Sq. In LARGE CAPACITY 
NN Tere —_- - PL T 

BUBUOTES 2. oc cccceces 87200 “ “ « AN 
RR ay “ . ; 

Fusing Point.......... 1040 Degrees F Quick Deliveries Guaranteed 




















CAS TINGS 


Aluminum, Bronze, Brass, Etc. 


Contractors to large Quick Deliveries 
ship and engine builders — 


JI. J. MYERS 


Successor to Hynes & Myers 
458 EAST TENTH STREET 
















NEW YORK 
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ST IMPSON———tRGM METS 


BRASS—WHITE METAL— COPPER 


rr 


WASHER S 
METAL 


FRANKLIN AVENUE MADETOORDER BROOKLYN, NEW-YORK 




















DROP FORGINGS 
| 


| THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. | 























| ¥ ORDNANCE ENGINEERING CORPORATION 
H NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 


~ 


Government Contractors 23 Consulting Engineers 
S Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 


witing@e@aien | CA. Herrmann 


DESIGN AND CONSTRUCTION 








Covering All Branches of Aviation 


WA DOYLE 
TRENTON NJ Bath, N. ¥. 
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PHOTOGRAPHIC TESTING DEPARTMENT OF 
CAMERAS 


THE BROCK 
AUTOMATIC CAMERAS 


are the only cameras that make good negatives 
with shutter speeds of 1/100th of a second or 
less at speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


511 Bullitt Building, 131 South Fourth Street 
FACTORY—533 North Eleventh Street 
PHILADELPHIA, PA. 


Scientific Instruments, Tools, Dies, Jigs and Fixtures 


OFFICE 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches 











(CHRISTENSEN GELF GTARTER 


A PROVEN SUCCESS IN 
AVIATION SERVICE 

















Starts the motor instantly regardless 
of weather conditions 


Eliminates dangerous hand-cranking 
and other starting troubles 


The Christensen Engineering Co, 
861 First National Bank Milwaukee, Wis. 


























Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 
15 William Street New York 


Telephone, Hanover 6028 














Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air 
plane shock absorbers. 

We are the largest manufacturers 
in the world of Heavy Elastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 

Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, MASS. 
OFFICES 

ae eg New YosRs 
— ae ll 
. MONTREAL, CANADA 


45 East 17TH STREET . 
181 W. LAKE STREET 
32 St. PETER STREET. 
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j Johns-Manville 


Aeronautic 







SERVICE 


Instruments vaSe. 





UR designing staff and 
manufacturing organ- 
ization are both at the call 
| of those who require speed 
indicating and revolution 

recording instruments. 






We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New Yerk City 


10 Factories. Branches in 60 Cities 
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Courtesy 


Yale Spurgeared 
Edison Co. 


Block Setting 
Gasoline Motor 


YALE BLOCKS 


—and maximum output from labor and machines 






At no time is the value of the Yale Spurgeared Block so evident as now when 
maximum output is demanded from labor and machines. 
The Yale Spurgeared Block helps overcome shortage in labor by increasing 


the capacity of the individual to turn out more finished work in less time. 


The Yale Spurgeared Block saves valuable time in handling rough and 
finished product—with assured safety to operator, machine and load. 


Designed and manufactured to give maximum service under even extra- 
ordinary conditions, each Yale Spurgeared Block is tested to 3360 pounds 
to the rated ton. The guarantee is in the block itself. 


For sale by Machinery Supply Houses 
Put your hoisting problems up to us. 
ASK FOR NEW CATALOG. 


For factory locking equipment use a Yale 
Master-key System. Write us for particulars. 


The Yale & Towne Mfg. Co. 


9 East 40th Street New York City 























IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


SFudian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials. 


Illustrated Indian Catalog and other de- 
scriplive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
SPRINGFIELD, MASSACHUSETTS 


767 STATE STREET 

































ERIE SPECIALTY COMPANY 





MANUFACTURERS 





OF 





Aircraft Metal Parts 





in conformity with the standards 
adopted by the International 
Standardization Committee. 










ERIE STANDARD 








Guarantees Perfect Workmanship 


ERIE SPECIALTY COMPANY 
Offices: 25 PINE STREET, New York 


Factory: Erie, Pennsylvania. 
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RIGID STANDARDS 





demands of the airplane industry. 


surfaces. 


120 Broadway 


oy i, ™ 
op a DONT) , 


WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 


OF 


QUALITY AND EFFICIENCY 


q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 


q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 


made DU PONT DOPE the standard for airplane 


Du Pont Chemical Works 


E. I. du Pont de Nemours & Co., Owner 


New York 











Factors of Safety 


These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellulose Acetate Base 


Uelestron Cloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


GeleStIOn sheets »° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 


January 1, 193g 






















WESTMOORE 
SPLITLESS 
PROPELLER 


ow 


P.tent Pending) 


rt ad 7 


WRITE FOR INFORMATION 


Address Aircraft Department 


308-324 N. Ada Street 
Cable address ““SWESCO”’ 





business behind them 












Built for high power motors 
Water proof and heat proof 


QUANTITY PRODUCTION 


WEST WOODWORKING COMPANY 


Chicago 


Cabinet makers with over thirty years’ successful 











lll a LL 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Screw Co. of Penna. 


CORRY. PA. 


New York Office: Woolworth Building 


— re) 
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“THE TANDEM BIPLANE” 











INHERENT LONGI- 
TUDINAL STABILITY 

















Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 





METAL HOSE 


For every Airplane Requirement 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 
Broad and Race Sts., Philadelphia 


New York Boston Chicago Detroit Cleveland 














VENEERED PANELS 


FOR 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 


Send for Samples Chemically Treated Which Increases 


WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


Teiephone, 3620 Paterson 



















CAPITAL ; JIGS 
"orindeR STAMPINGS pies 


E realize in air or at sea there should be no 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 








LEYGRAND &CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 





Screw Stock, Rod and Wire 














Mattison Machine Works 









Automatic Machinery 


for making 


Propeller Blades, Struts, Etc. 


Write for full particulars 








8 6 3 















a 


E 
Beloit, Wisconsin, U.S. 


 o-- 2 S T R 














Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 
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PASCO 
Wire Wheels For 
AIRPLANES 


USED ON THE BEST 


ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 


WRITE FOR PRICES 
National Wire Wheel Works. Ine. 


GENEVA, New YorK 






























All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New Yok DETROIT Chicage 


January 1, 191g 


















PONTOONS 


and 
FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 
Saranac Lake, N. Y. 








AEROPLANE 
RIMS and WHEELS 





Made by the oldest and best known 
steel rim and wire wheel makers in 


America. 


Quotations gladly furnished. 


The MOTT WHEEL WORKS 


Utica, N. Y. 

















Wood Working 
Machinery 


ADAPTED FOR 


Aeroplane Builders 


Distributors of 


The 


MACHINERY MERCHANTS 


Incorpo 
50 Church Street. "ion York 


Line 














DON’T SCRAP ALUMINUM PARTS 


Save them with 


SO-LUMINUM 


new great “3 in 1” brazing, 
welding and soldering com- 
pound, stronger than aluminum 
or its alloys. A perfect substi- 
tute for acetylene welding in 
one-quarter time and cost. Use 
we torch or gas blower. 


o flux. — on request. 
Sample bar, Used by the 
United States yo y and 7, auto 
and aero. companies, and indorsed 
by the Britis Munitions Board. 


$0-LUMINUM MFG. & ENG. CO., inc. 
Reem 25, 1790 Breadway New York City 
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Duesenberg Motors Corporation designs and builds 
high speed, high powered motors for Automobiles, 
Motor Boats and Aeroplanes. 


DUESENBERG MOTORS CORPORATION, 120 Broadway, New York 





Write for full details. 
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ers are correctly designed with the highest 
in quality materials and workmanship. 
ae Write for catalog of 6 and 12 cylinder models. 
WISCONSIN MOTOR MFG. CO. 
or Station A. Dept. 338. Milwaukee, Wis., U. S. A. 
cage 
, BABBITT-LINED BRONZE We make a specialty of hollow forging in dies 
B E. A R I N (| S under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 
| have “soa age years with the _— suc- ol hb can eens ie Et ar gee punenaey 
cess by the leading motor manufacturers 
in the automobile and airplane industries. Also Propeller Hubs, Flanges and Shafts, etc. 
, 7 Yr Az amrirsn Cr Miscellaneous steam hammer and hy- 
DOEHLER DIE “ CAST ING Co. draulic press die forgings of all types. 
WESTERN PLANT BROOKLYN.N.Y. NEW JERSEY PLANT Quick service our specialty 
TOLEDO. OHIO. NEWARK. N.J. 
Ale Die-Cast Babbitt Bearings, Die-Costings in TIOGA STEEL & IRON COMPANY 
) Brass & Bronse Aluminum and White Metal Alloys 52nd & Grays Avenue Philadelphia, Pa., U. S. A. 
—~RGEBING— » PUNCH PRESS WORK 
———— : AND 
STRAND CORD Specializing particularly in Aeroplane 
° work where accurate workmanship is 
Thimbles and Ferrules sheokelahe sanamaay 
MADE BY 
John A. Roebling’s Sons Company Also Aeroplane Machine Work 
Trenton, New Jersey . 
OR greg rh gg + A Century Telephone Construction Co. 
a oy ge a Fone an BUFFALO, N. Y. 
= Classified Advertising 





10 cents a word, minimum charge 


2.00, payable in advance, Address repiies to advertisements with box numbers, care eof 
AVIATION 4ND ABRONAUTICAL ENGINEERING, 120 West 32d Street, New York. 














FOR SALE—What am I offered for a new (not unpacked) 
rling Magneto, 8 cylinder, Type A-S1, list price $140? Send 
—_ check. Lee H. Harris, Sperry Gyroscope Co., Amity- 
J le, L. I, 


4) 


AVIATORS WANTED—Experienced aviators wauted at once. 
Standard Aero Corporation of New York, Elizabeth, N. J. 













ENGINEER-EXECUTIVE, at present engaged, is prepared 
» undertake the organization of an airplane plant. Equip- 
ent, production and operation plans available, also staff ex- 
rienced assistants. Address Box 91. 





FOR SALE—Low powered 
either amateur nor cheap. 
t. Address Box 95. 


monoplane without motor. 
Highest grade material through- 


His Fee 


FOR SALE—90 H. P. Curtiss motor $9800. 
motor $350. 45 Maximotor $300. 
parts stock $900. 


WANTED—Head draughtsman for aeroplane draughting 
room. Also experienced aeronautical draughtsmen and de- 
tailers. Only experienced men with highest recommendations 
need apply. Address Box 66. 


New 50 Maxi- 
New seaplane $00. $4,000 
Address 986 Trumbull, Detroit, Mich. 











WANTED—Draughtsmen, detailers and checkers. 
experience and full particulars. 
tion, East Greenwich, R. I. 


State age, 
Gallaudet Aircraft Corpora- 
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Advertisers in 
ACCESSORIES AND INSTRU- 


DuVivier, Harnest J. 
Moto-Meter, The, Co. 

Sperry Gyroscope Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 
Aeromarine Sales and Engineering 

Corp. 
American Automotive Co. 
Automotive Engineering Co. 
Bates Aeropiane Co. 
Blackhawk Airplane Co. 
Boeing Airplane Co. 

ess Co., boa ‘ 

ifornia Aviation Co. 
Ser Aeroplane and Motor Corp. 
Dayton Wright Airplane Co. 
Des Lauriers Aircraft Corp. 
Dewey Aeroplane Co. 
Fisher Body Corp. 
Flint Aircraft Co. 
Fowler Airplane Corp. 
Gallaudet Aircraft Corp. 
Heinrich, The A. 8. Corp. 


bf Ohas. A. 

L. W. F. Rugineering Oo. 
Lanzius Aircraft Co. 
Lawrence-Lewis Aeroplane Co. 
Laweon Aircraft Co. 

Lewis & Vought Corp. 
Longren Airplane Co. 
Michigan Aircraft Corp. 
Ordnance Eng. Corp. 
Richardson Aeroplane Corp., Inc. 
Smith, Kyle, Aircraft Co. 
Springfield Airplane Co. 
Standard A 


Sturtevant Aeroplane Co. 
Thomas-Morse Aircraft Corp. 
Walden-Hinners Co. 
Wittemann-Lewis Aircraft Ce. 
Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 
Automotive Engineering Co. 
Bournonville Motors Corp. 

A and Motor Corp. 
Duesenberg Motors Corp. 
General Ordnance Co. 

General Vehicle Co. 
Hall-Seott Motor Car Co. 
Knox Motors Co. 
Miller, Harry A., Mfg. Co. 
Orle Motor Co. 
Packard Motor Co. 
Roberts Motor Mfg. Co. 
Sterling Engine Co. 
ant, B. F., Oo. 
M A 


Union Gas Engine Co. 
Wisconsin Motor Mfg. Co. 
World's Motor Co. 
Wright-Martin Aircraft Oorp. 


AIRPLANE PARTS 

Auto-Aero Sheet Metal Co. 

Barcalo Mfg. Co. 

Century Telephone Construction 
Co. 

Erie Specialty Co. 

Levett, Walker M. Co. 

New Jersey Veneer Co. 

Pressed & Welded Steel Prod. Co. 

Rogers Construction Co. 

Standard Parts Co. 


ALUMINUM 

Acieral Co. of America 

Aluminum Castings Co. 

Aluminum Co. of America 

American Metal Co., Ltd. 

Ley: d & Co. 

McAdamite-Aluminum Co. 

So-Luminum Mfg. & Eng. Co. 
(Solder) 

United Smelting & Aluminum Co. 


AVIATION SCHOOLS 
ar "a Coast Aeronautical Sta- 
t 


Curtiss Training Schools 
Hydroaercraft Co. 
Michigan State Auto Schoo! 
Moler Aviation Instructcrs 
Stinson School of Aviativn 


BALL BEARINGS 

Fafnir Bearing Co. 

Gurney Ball Bearing Co. 
Qwilliam Oo., The 
Hess-Bright Mfg. Coe 

New Dererture Mre “Ce 
Norma Company of America. 
8. K. F Ball > 

U. 8. Ball Bearing Mfg. Co. 
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Aeronautical Trade Directory 


xD ABROMAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 
Avivers in this iseue are printed in heavy face type. 


BALLOONS; DIRIGIBLES 
Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 
Gas Engineering Co, (Gas Plants) 
Goodyear Tire and Rubber Co. 
United States Rubber Co. B 
A- 


BAROGRAPHS AND 
ROMETERS 


Green, Henry J. 

Haustetter, A. 

Sussfield & Lorch 

Taylor Instrument Companies 


BEARING METALS 


American Bronze Co. 


BUSHINGS 


Bound Brook Oil-Less Bearing Co 
CARBURETORS 


Miller Carburetor Co. 
Stromberg Motor Devices Ce. 
Wheeler and Schebler 
Zenith Carburetor Co. 


CLOCKS AND WATCHES 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 


Abercrombie & Fitch 
Rogers, Peet & Co. 
Sanders Co. 

Spalding, A. G., & Bros. 


COMPASSES 
Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co. 
American Emaillite \ 
Chemical Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Works 
Flexible Compound Co 
Harland, Wm., & Son. 
Nationai Aeroplane Co. 
Perry-Austen Co. 

Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 

DRY KILNS 

Cutler Dry Kiln Co. 

Grand Rapids Veneer Works 


DYNAMOMETER 
Sprague BHlectric Works 


ENGINE PARTS 
Akimoff, N. W. 

Allegheny Forging Co. 
Barcalo Mfg. Co. 

Burd High Compression Ring Co. 
Dallet, Thos. H. Co. 
Doehler Die Casting Co. 
Erie Speciality Oo. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P, H., & Sons 
Hydraulic Pressed Steel Co. 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co. 
Taft-Peirce Mfg. Co. 

Tioga Steel & Iron Co. 
Williams, J. H., & Co. 
Whitman & Barnes Mfg. Co. 
Wyman-Gordon Co. 


ENGINEERING 
Automotive Engineering Co. 
Ordnance Engineering Corp. 
White, J. G., Engineering Corp. 
FABRICS 

Courtrai Mfg. Co. 

Lamb, Finlay & Co. 
McBratney, Robt, & Co. 
Whitman, Clarence & Co. 
FIRE EXTINGUISHERS 
Pwr-Fyter Cn. The 
Jonns-Manville Co., H. W. 
Pyrene Mfg. Co. 

GAGES 

Boston Auto Gage Co. 
Crosby Steam Gage & Valve Co 
Foxbere Co., The, Inc. 
United States Gage Co 
GASKETS 

Fihre Finishing Co. 

GLUE 

Ferdinand, L. W., 2 oe. 


Reeder & Adamson 


GOGGLES 

Strauss & Buegeleisen 
Strong, Kennard & Nutt 
HOISTS 

Yale & Towne Mfg. Co. 


HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Ce. 
Ashley Steel Bidg. Co. 

Austin Co., The 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Pruden, C. D. Co. 

Virginia Bridge & Iron Co. 


LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMBER 

Alcock Co., John L. 
American Baisa Corp 
Chetham Lumber Co. 
Delatour, J. 

Dutton, A. ©. Lbr. Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Cummings, W. L., Chem. Co. 
Radium Dial Co. 

Radium Luminous Material Corp. 


MACHINERY, METAL WORK- 


ING 
Dalton Mfg. Corp. 
Rogers Construction Co. 


Warner & Swasey Co. 

MACHINERY, WOOD WORK- 
ING 

Defiance Machine Works 

Fox Machine Co. 

Machinery Merchants, Inc. 

Mattison, C. E., Machine Works 

Olney & Warrin 


Rogers Construction Co. 
MANIFOLDS 

Ajax Auto & Aero Sheet Metal Co. 
MAGNETOS 


Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 

Remy Electric Co. 

Splitdorf Electrical Co 
METALS 

Acieral Co. of America 
American Vanadium Co 
Bethlehem Stee! Co. 

Detroit Pressed Steel Co 
Federal Pressed Steel Co 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
Levett, Walker M. Co. 
Myers, J. J. 

So-Luminum Mfg. Co. 
MODEL AIRPLANES 
Ideal Aeroplane Supply Co 
Wading River Mfg. Co. 
MOTORCYCLES 

Hendee Mfg. Co. 

VILS AND LUBRICANTS 
Baker Castor Oil Co. 
Graphite Lubricant Co 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 
Standard Oil Co. 

Swan & Finch 

Texas Co. 

Vacuum Olli Co. 

PACKING 

Fibre Finishing Co. 
PHOTOGRAPHY 

Brock, Arthur, Jr. 

Herbert & Huesgen Co 
PISTONS 

Levett, Walker M., Co. 
PISTON RINGS 

American Piston Ring Co. 
PONTOONS 

Niagara Boat Co. 
Palmer-Simpson Corp. 
Welen Marine Equipment Co 
PROPELLERS 

American Propeller & Mfg. Co. 
Doyle, W. A. 

Hartzel Walnut Propeller Co. 
Lang Propeller Co. 

United States Aero Propeller Co. 
West Woodworking Co. 
PYROMETERS 

Forbore Ce., The, Ine. 

Shore Instrument & Mfg. Ce. 


Taylor Tnetrument Caompantes 


January 1, jf a 


Names of 


RADIATORS 

Ajax Auto & Acre Shoot Meta) 
Bush Mfg. Co. 

El Arco Radiators Co. 
English & Mersick Co. 
Flexo Mfg. Co. 

Livingston Radiator Co. ; 
Rome-Turney Radiater Oe, 
RIVETS 

Stimpson, Edwiz B. Co. 


SCLEROSCOPE 


Shore Instrument & Mf¢. Ce 
SHEET METAL FITTINGS 
Rogers Construction Co, 


SHUCK ABSORBERS 


Dural Rubber Cerp. 
General Rubber Goods Co, 


SPARK PLUGS 
Champion Ignition (o. 
Johns-Manville Co., H. W. 
Pyro Ignition Co. 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 
SPEED INDICATORS 
Foxboro Co., The. tne 
Johns-Manville Co., H. W. 
Stewart Warner Speed 


Corp. 
STABILIZERS 
Greene Aeronautical Co. 
Martin Arodynamic Stabilizer, 
Sperry Gyroscope Co. 
STAMPINGS 
Lansing Stamping & Teel Ce, 
STAR'LERS 
Bijur Motor Lighting Co. 
Christensen. 


Dayton Engineering Labor 
Co. 
Motor Compressor Co. 
Northeast Electric Co. 
Wagner-Hoyt Electric Co. 
TACHOMETERS 
Johns-Manville Co., H. W. 
Neison Biower & Furnace Ce, 
Queen-Gray Co. 
Stewart Warner Speedometer 0 
Veeder Mfg. Co. 
TANKS 
Janney, Steinmetz & Ce. 
THERMOMETERS 
Foxboro Co., The, Ine. 
Taylor Instrument Companies 
TIRES AND RUBBER 
Dural Rubber Corp. 
Goodyear Tire & Kubber Co. 
United States Rubber Ce. 
TOOLS 
Browne & Sharpe 
Hall-Scott Motor Car Oo. 
Hammacher, Schlemmer & 0 
Lansing Stamping & Teel Os 
Rogers, John M., Works. 
TRUCKS AN) TRAILERS 
Federal Motor Truck Co, 
Four Wheel Drive Aute Co. 
Nash Motors Co. 
Packard Motor Car Ce. 
Sechler & Co., The 
Service Motor Truck Coe. 
White Co. 
TUBING 
Empire Art Metal Ce. 
Frasse, Peter A., & Co. 
Pennsylvania Flexible 


Tubing " 
TURNBUCKLES 
Dayton Metal Products Oe. 
Erie Specialty Co. 
New York & Hagerstown 
Stamping Co. 
Standard Screw Co. 
WHEELS 
Ackerman Wheel Co, 
Mott Wheel Works 
National Wire Wheel Works 
Wire Wheel Corporation 
America. 


WIRE 


American Steel and Wire Ca 
Century Telephone Const 


Electric Cable Co. 

Roebling’s, John A., Sons 
Simplex Wire and Cable Ce. 
WIRELESS 

American Radic & Research C 
American Wireless Tel. Oe. 


Cutting & Washington. 
Cracker-Whaeler Ca 
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COUT-PLANES carry observers 

who locate masked batteries 

= a : 3 and map the country behind the 
i enemy lines. Upon their safe return 


» and the speed made may depend the 
lives of thousands. 
r 2 os Z ay And that safe return with speed is 
- cata impossible without certainty of 
a power production and transmission 
77 for the mounts driven by those 
observers’ pilots. 
The power of an airplane’s motor deter- 
mines its value; the continuity of that 
M ; power, its dependability. 
ox. : Sif Hess-Bright Ball Bearings will increase 
ain Two-Direction Thrust Hess-Bright power through cutting friction down, and ~ 
Ball Bearing of the Type used on assure its continuity through the excellence | 
Airplane Propeller Shaft Application 
of their manufacture. ; 
orks = HESS-BRIGHT’S CONRAD PATENTS Government orders largely specify Hess*4 
— . ARE THOROUGHLY ADJUDICATED Brights. 
» Ca. 
‘Ce. 
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